FiEDA PUBLISHING PRSSS 




^Ij^jJ iIa! ■* II ^saj^il 



3D STUDIO 



MAX 



gWBSiAaAAnJ 







j^_> . z» : «JUj->^J9 JlJLXjl 



1=ft\^ ^\=&\ <^4^ ¥^ s 

3 D STUDIO 

MAX 

Version 2.5 



m *jy i 




8c -a 



^^^ ^^sjn^ 



uN&j* 4&\\W^$* ^4jk\ 



^uU LijS Jj 



Y Y ^iLo^koli LajJI aLuLu 

AaJLajLtA^j Ajj^aJ) ojl^Vl Ailliu __>juuJJ S jx«u>a 4j-aA£ AluiLu 
.ojAjjll ^y.ui") (Jill] tlllS^oilj CjIuluu^I J^J^ 3 ^ 



YYYY nr i^lils- YYYHW :<_iuU - ^jjj-ill ^ jj (j^ia u>J - j_j^j 
VYToAt . :<JuU - a tij.^ll j_na3 c_>j_J - a — iUj ^_J 
Yn HI V :<-JuU - sJxJI o^-i* ' « '-=> ~ Sj^l £j£ 






£^l — dlj jtJlJJl ^ijl jjkJl Lfvi^i U*Li SjjUi^- oV_^ f j-Jl (I Ul (ji-xp 

j 3 ^a«Ip ail >ulj 4Jlfc4 cJljL« </JUl ^vfljJl co^UaJ^lj CjL«jl*li jrv oP J 

oJ — »j jj — P C4-JI .xlj 4il»lj ^UjLdl >A*Jlj Uo^^i^j (JuiiJlj (t-J^tlJl A-JoLiL" 

£— ilj <J5 aJLljjj ^JJj dUo} ^j^j c^UoljJ.1 kysi sA-^l 2L»JjcJ| <LJLjJI Jj^JtIj 

ft 

<j L_jj Jbr IjjJu J^-Jl -Vi ol*jl*Il Lj-jJj^J j^axi cf- Ijulj \Ss\iu SjLuJl UjL>- 

U — jJjr |J — 10 Uljaplj c^Ip J^«J k^-iJl 3ij«il ^«jja>j JUp^Ij f^*Jl jL*^ 

J-J ;«-« CCS^-I 4-£=t (V Ol»jl*ilj 4£w- ^ .ytJl JjiJI jAj AjiLwJ^l OjUilA-l JL9 j 

a5v, iJl Oj-£iP -Ujjir 2l»UM 3Jj£j| ^J^^ail f^g-** f ^J 'V^J^I «j53l JlS'jl 

f j IjJIj jUtS^lj SiUill $ (^j^Jl (^jUfli-l JvaljJl O-P^ j CC^J^I 2LibJl 

.iijjJl jl aJlUJI oysljaj cu*Pi i UJL i_A*a*J 4PjL«i« oljjjaj j^p JUj-^I i Ip. 

I ^>jJl ^y t y**j* j^i \*}>J\ jl^ k*L«u» jl; C->liUL>*iu.VI «Jla ,>«-^ 

CjIjj — )aJ\ J — ^>j ^ — «Ip a^S' c^-s^vasdl ^JLcJi aj-^jS' j>p yj^jS^JJ 
^^Jl i^LajUJJ l^Jl iL»L. t y M i> ijJbJij SJLaiJl i_J^Jl jJJj ciji^l VL*jldl 
L^jsU* jjJaJj VJ*J' ej^V 1 Cf^A? '*** t>* VL'jW.I fjUlj C»U.;)gJb pjj 

<_ JaJ^I o' — ^U*&->1\ 5 — »VS" j) jjIj$3| vij^'j • iljlp i J ^L-J Ji ^U>^b 

lL j-Xs- (jjLj23~ fj$A* ^L«Li S^Jij L*j-ijj VL*ji*il 3iUi)l c^i* b\ 

3 — bi^l ol — xpZ'j % — JUiJl olj-iJlj cjI^L^I j jjJ SjJOo. i-Jl_pr <0 f>Uj 



j ^ 3 .j^Ul 4iJbU ijJUJl ^-l^llj i-^ 1 J ,jL ^b ilap b ^yj 3^.^-H 

.kjb^lj 4jl.jkLl f^l (»^bL.j ^Uj-U-I 0Ujg.Jt JbO£ 4~,jxi\ SL^il 

3D il *j^I y£>^l jv-^waxJl £*l^ ^ fjJl ajJUaJ (^JJl ._jb£j| L>| 

lcJlS 'j &\ \)*s> £-j_pr ^Oi^JJ s.LiJ^lj ( ^ y2 Jl J Jj^l aJj^ STUDIO MAX 

<j^Ul£.l «dj tjj£jjJlj AwOiilj UUaJl *-^Udl OlJu* J JUi ^U- <?^jJ y> 

UU^Ij caT^Ij oliJl iUj^l o'^l ^L*)l fr bj ^j-jJl J^^l ^ =UJj 

i—^li ^^ aJUISoi oljL^lib c^jUi-lj ^IJJI Jl_pJlj dL^I oUl£.^ 

»jjj — **_> ls^s*^' (% a* - /J" llj Sjj-^W (3^ApNI j»Ui*^l ibbj ^Js- ^Lp t£jUfc>- 
(.dj «j ^j— J>-ij p ^ ^ U gJ-l jLgJi^lj JjOjuII t^J cjLJjj jjp 4j jvS^Jl 

IjyfiLiS X±A\ AJrUilj jlfrb^l 4j~« C-^vslj (OL.U-1 LprjJj^J li_^L. U-l4 

£-1 — £j jl — ^1 ^ L — uL»l l^^p L.Jl^ ^Jlil jJbcdl ^^1 oLi jS^j aS^lj 
<_jI — 5>^v5 >/ Lprbjl Uib os^slj tLgjjAiu-^ jLiilj cjl«jJL*il L»rjb^$J j JaJj 
cOj — Ulj |, — j^-^1) — 5^1 iSjV^p c_~*ldlj J^Jl JUi«J ^Jl 2uuJl L-Jfcljil 
.oIjjSsjJJIj Ajillj ^^^l j^woL^adU (jy>^-Li ^ir*^ l^jSsJ 
£— ^> ^ " J^b p-*^ 1 gr^V 1 g^M 1 3D MAX £^ J^iJ 

4 j^Aj oljlg Jib CJljj—Ssjij ij»juJLLft jv^Lyajj 45 j>dj> oLjlpij 4,^3 (y-^LvSj 

Olj_» ^Jl oJl*J.I 4J1JIJLV3U JU^VIj JJ^I ^[j- bu-lj ^^ *^ ^ ' il *j^l 

.WINDOWS Jl fUaJ cJiilj D.O.S. Jl f>U^ J 

^^ — 0JL1J AJrj^ jA C^U>I 7"L!jJl Ui AjIjptL J^lSodlj JbjJrl t-jb^Jl iJlA 



^j >■ ^Jl c^JLidlj ^<JLiJt JjjliJl t^jLflJJ i_jb$3l Ijla *Jij jl j*.j 

j«iiU L^jjil jb 



jbjLtdLi U^jJl iLJL> i^JiJU 









Jx ij tSj-iJl JLA-I JU»^ ^ij Wlj oljjl A^^flj t v*Jl *~*-*aJl /^I^j >j 

j — >Sj. DbiJl J-»jJ aL£» iiSli oljJJ oli iiJb- JjL*^ l^....ii c~ ^^jj . jJI^ 
J I • JL~*4 j^l*- i_— U-l JjJLi OjJLiJl ^j.aju di^-ij 3jIjJI l5 :>L» Ldsls- U^i 

oljJiJl OjiLiJl t^jA u>As5T*l c iJbJbr Li UUI cJt« iw'lj l~& JL^I j^fb JUjj 
^•UsW w^« P- JUl JLaJJ >() g'L^ (j j «JL> L« i^LLJj.I.mI (j i^^uU-l US /CUii /Jl <l»Ji*Jl 

J-J— *Jl J ipLj Corel draw y>J&tz*~A j^>\ IS jy^S\ *£-\*j> J ^photo shop 
\jti~i 01 \y>\]a^\ Jiii 3ds max yJAz~<u> L.f UJp JjJL»dl j *L«*.fylj J^3l « 

j XC„ V CJlJaiJ IjJo^Ij dlj )( vJ>L^ <y 4joU filjJl (3 ^J^J^ Ji* 1 ohflS'j tulij 

a — i-o-/aj ebl max ji &\ il)iJSi . Je\i CAP ir* J Ms^" jJJ^ 4-^J^ ^ UJbM 

J *» max aji Ul.OLs ^\ iLit ^ jjJj U jl~4 (J^ Sjjli jboVl 3-bU (j^-^J 

i^O* — ^ ^ — , " ljJ ' ls ' (J* animation 45" J >«i« f^j j^" t j£c_ LstU^ "UjT ^ c-Jl 
I — >^rj animation **lxJ c£j«Ul i>**^l Uj* lili. U-jj l$j DIS" j V- ,v-^UaJl 
JJl — -jJIj ifJUi ^Sor, "V Liomax -L-JLiL. 01 1 ^Cj:. L. ;tfJU. IJLaj V jjl ii-o" UU 

. aroiJl 5jjJLiJl 

^ <\ . f L_p J MS dos J-i-iJl fUai ^ J-ju ^AJl 3D studio j£> JLSJ 

' — ^ j*& (*J — «"Jl J (i j*-v«Jl £*I^J <LJ CJlS' (^JJl C-3_^l t} Ul^^-I 0l& 

^1 — yiJl jL^b'y UjIj i-jUI z^LijJl IJb» «ii* .^y^lJl 4jaJ>L j SjjJbi (^^^1 
^ a* J*^ ^^ J< ^^va*-^! s— >I^J-I Jus i-iyat J<^ '^j>A\ j»_ r -jl j 



-V- 



iZj\j> AjuJJ Uijjl 4JLJLai A^JUL" 

oljJ — «j windows Js* — £>Jl {"I — )a> vi^ J*ju (_$!!! MAX J^jJrl z-^jJl 
j j, — ;o„,i-j~) 1 ^ — Lp ajJ — * t^j* 1 " jI p-*lj>jl (Jj i3^y <dk>r cjLiiJj luUI>^1j 

J^ ^ ??-«lJjJl II* tS^ jjS"\ L**i ,Ja«J «-jb53l IJLa j- ^Ji L$j ^ ^1 Zjjjai\ 01 
( ^ r _* jii>J\ ^Ai7 \jS'i l yp\J-\ jJULfcP J <i- i *-v** cSl tW 2 ^ (J^ *ji^ sj^j <*il» j/l 

<j <_j\ ^3i \Jla iJapL^j. Sii^l j lULiiLdl j oLjjJ\ t-j-^ t^l JlSCi-Vl 

4 J 3JLLJI liijjj^- ^p Ja^\ i y**>. zv^jJl H* jy _jiSi cjLi5j .jLe- J_^jJ-l 

£^il Al dJ J j*Jij <_jL^J| II* Jlau^ MAX flJb^-l J IJJJbr 0^ lili.. 

« JL-^^p\j ^iJjJ ^Jji «JtaC»-i (»JJLl*j J2*«jI^ C~0 \il jc Tt^Lijjjl IJLi <L) « jl 
r --*~ l^ry i_jb>Jl I A* jjiu iiilJJ( liijlji X I j-iyia" Ol Ajbl~uJ ol?*~»Jj 

j eJ jjJrl ^Jb\A\ tf> Js^aUJ dJJ f JLflj! f MAX *l_jwf <_■* dl**2J i_jb53l iJlft 0| 

j\ 4l Lp sjJuUIj iljU? CjLsrt-jijl^l j JLpljij CjLJj j»JUj LS't <U» aJuutil 

. J^ail J^Lio tiHji 1 J L* J*^ ^Ipj TcJbJl jl^kl J iiOpl^J cjljob 

j ilopl 1 jJUs ^1^ J^ JjVl «i-Jl ilUif oJli ^jI^JI IJLa cjl^f c^<Jii wUJ 

*s*U/« t .Afr^Al J tiJ^LJl j CjbJlSUi MAX «jl^ 4-pLi-l oLiiJl (Jij^xj 

j 3 ;5y JL/M iu> j, i «-* ?? J (jPj&J jtJ*Llli .*5>^«-Jl J rttowaJl (t-jJa^inaX 



-A- 



aJ — » J Jti 01 xjaiw»i» c MAX (J ijuLi ?Lp J ^»d^i~J i*U- cjLoai 

.diL^- |»JiiJj j>Iop^ iij J JSL^ a^I_^.I 

l- ■ ■■•» • ob'lS3l frLiJl oL-L-L i«kd\ x^ljil Js- cjf Jis 4JUI lIjU^ L.I 



ol tflf^Jl y ji&$\ f.UJ^ JLc-ljiJl ^-^J jjjsu «gjal>..i Lit ^1 ^j^j oUjIS' 

L^Jbti^J ^1 shapes JbtJ\ iLsbl Jl^Li^l JLjo^Ij ..l» .^dLl Li^kr ^? . soixil 

J t. cSj ^l oLSl&J a »L-lS' jt ^j^l oU~£ (. LiJ^ jJLvaoi' Max J 

^Jl Saidlj a«i*il oLJl&l ^ \j\ Jb-I ^ gJl (Loft Object) ix~Ji\ obJl53l 

.3DS Max d l**^ ^k-^ 



i; ^L^l c->l jjSJ.1 kir\ju> £f cjJbxi A Boolean ^Jaiil oLLuJl JtA^ 

£— »jj (Face) °j — *-jj (Edge) <~i\j — *-j (Vertex) cSji j — * oL. o!«Jl) 

ij: £ aJLuiS' i__rfU-l Lp Ua ^ IJlo aLj-^II «Ju J,l LaJ L«JU*i. (Patch) 

cjUISC«| j»Jl«j" ^Jl cj^JLxil ^p iiijL>»i .>?."c5jJJl jU^'La j^A^Al ^Joj 

■e 

S>_^Sll 4A~J J Max U ijj yJlNurbs oL^\ ye &*>** ^Sfl vL^Jl t) 

flJ axil CjLisxAl Cjti 7- jk^Jl A^rJlC j ,, ; a ./jt! ^SriyT olj.il C-s^ol rj\j 

r- J& u*Jlj Ol .^ilJ.) t jlp 3i J>^" fys'J (j;;)?? ijlS^ll JJSXJ (*IP JXiilj, 

J S>-^i (Points) J»l «JI jl CV- ^^UJI cgjJiT a^yll libSlT _, Nurbs 



. animation *fy^\ {yj\ j*- i-j^^-M l>i* ^ (^lill *ji-l J ii-».x?^-i 
O^ illtfap ^jjsr t/JU^ll 



M «- 



->L»jJl«-<JL) L/j^JI 2iJLJLu 



3^JlJL« 



3DS MAX i^lj 



Jjidl Jajji 



»lAfll 



C i cM c j! 



^1 jail ij 



view ports 




time slider animation v ' ew control 



-\\- 



3D MAX d »a-U ^j«J JjVi JvmJI 

3DS MAXjSUuUbUd/u 

J o^u ^i, jIjuVI ^^ jjjvaJlj i>rJujdJ «-«lijj y» 3DS MAX p^lJ^ d>l 

<^Jl 0,0,0 aJsaJIj x,y,z :uWyi jjl^LT ^jlAI ^J\ oULp i) n*JJ .JL^I 

JVIax^utfiaij^&U 

Jl^Lity Jt. iIjJUj-j ojlfcil j^c.j tojLiJl ^ fryr A JT ja :(Object) &&\ 

- Modifiers o^j — all - Lights *l_j — ^lj - Ijj <l£Jlj - Geometry V*^' 

.Maps Jl^il oWlj - Bitmaps j^\ - Controllers *£ 'J-\ oL*S^i» 
<sj^±-A\j Splines 3?Ja$-\j - Mesh aSLiJl Jt» iljil ^aju JSli jjjj ^^ 

.Sub-Object ^yiJl js&\ tjy^ jl* 
^lj — itj L. — -aj^l JlSLity jy j^-jdJ j*uLao^j :Scene Object Jlfiil jflT 
.Space warps Uylj Helper SapL*- oLslS' - \jy\S" - s\yia\ t >«~^j is^ 

:Object orientation behavior jjULU i^^li j^Ludi jjj 

0j >J 3 ifiji iibxl sJLSjw 4jL~< (J*) Cjbfl>iJ ijjrjil i4 rtJl jUiai^l t»:OOP 

.A-^lj .p^ij aJi »,T».« bjl£ 

^ — II Uu'UijJl J_^ ol^k. -oc J^ jj'l^il li^i Max j J& y^z l-Jiui 
L^I^j" L. ^ oU^Ldl «i*j ^l^ j£j ^^Ju> il^L. ^y*^,. U y.j U »LiJ| ..^r..., 
I — -f 3 — lUiJI ^ Slid! ohft&l JLp 5^Uil oLJLJl Oli dUJJj Max %*-lj J^ 



\r — 



oUjLcJJ L>jJl aJLJl* 



JjVI J^ill 



Extrude (3-JJi l >^ t)t ts\ ^y^- js- ^UjSL Lathe J-uilj Extrude, Ja^il 
.(1-1) jSLiJl J UT Sj^Jl J^ jca^ ^ aUj& lathe 1>>-I j 

Hrgpwf iceaaH BBS?! 
El! I ml 




(Jiw Ja^j SUiu 3j^J o'iJlxil rjJ ojj 

■J — li J* — a; ^j shape y^yJl <4"il ^jl (j^-- Loft ^JlS' j^" 1*Jup a 
• kill jji Jaii ji>$S J-. Ujup- 4jI Ji?-^ Get shape jjJl { J^ j& 01 dilf 

J ; ,..^Jl <LLuJ 4*^11 43jA\ oLJlxll (^ V jwJ -tiSLi jjii i_SyAl ^j^yjl 

.(1-2) JCa loft 
: Parameters ujtuliil ujlj h« o f_U 



\i — 



3D MAX J »--U cAIjj^ 



JjNi J_-Ji 



3D SludioMAXR2 5 Unlilled 



B» E# Ta* &«# .^w:H«ci^/Ii«*Viei»;a«t> •: 



jDHsriw x 1 v I z fi fr frj ^lfttef r 







,7t ^f\j «J_* fj— -J /»Ja~ll ,j-» ^iAPj _£_• jki JlS-U Olj :oLj_u> _jJb flji 

OV « : !-' ■ ; V «j*-jJl jl jkiJl jfcs«J" l»ijl l^i* •jr* - .^ _r* ^^**t («* a^)li 

S^jj: — ^ lj — f _JJi J_- J_.j (mesh) *SLa cf- •jW* fc-^f <^' _£_Jl 

.ilS'jjl J_. _?j^l ^.l^j ^ mesh aSL__r 



1 -/ l»/u»u Asl-"....— iS *jP r J J—^j jJ— ' {j* _jlj9.1r.il J__- jvi :o\J_ *£ &£ • 

j£ i ^jJ-lj 4srJ__lj JjJbdJ iLtf __Ll ol* t) ^^"j '^ ^J ^1 ^ 

.(1-3) 
ol — jj-w "^ ^ l^ J,l oLj__. ji ^_CJl Jyi Max J cjLL_J1 ^^ Dl 

i^j* <_jLLutJI «JL*j (Explicit object) to— I _-jI_V__L» ( _ s — ~j U IJl*j 
. <_>"_"— *il j»lJ__-*.Li j^L ^'-T J^»j jl_- . ^ 



— \o 



CjL» JLmJI) U*ayl 4JLmL» 



JjVI J*«Jl 






jjjf 


It* ■""'■ KeyboardEntip ~ li 




ci- FaramelteK: I 






lillfi 


:R«Hus:|42.15§ |j 
Segments) 16 ^ 




HembpheiftfOO jj 
I* Chop <" Squash 
r Base To Pivot 
■';: f .Generate Mapping toads. 




'.<'::-■: .::^i C - : /r ; L i' -'- : -->. V-' i'^ 



1-3Ji^l 



.(Stack) oUl&l izj^Juu. ^-o^L. (Collapse) i»~~j" JL* .Y 

.lS_f~^ C-)l a._.....L'J (JjLjIS jjX^Sj J-LP . Y* 

Compound object iii^ii a»Lul£Jf VLU 

j_jjbr jJlT f.LiJ^ _y$1 jl jo'lT v^y <y Create panel *LiJVI ^ ±fs. 



jj! f I yjJ dj*zj JjJJwp ^y 5^ ^JbJj Boolean2 *JL^ s->>**J }^»i 

jt_JJ Ujjt lij j^J c-^Llval^. jjJJ Uijt lil UJ oLkfc* <d boolean2 ^^- ■i ^*w 



H 



3D MAX <J vl,|-CjUjj»j 



JjVI J^ili 



lj SOl o^/ j ^T sLiJlj JU-I boolean2 y*- v^ (jj-^waJl jl a^S3l cjLl^I^ 

.oLk*il ji (.-T^l boolean2 Ji\f q* f-j*^ d\iye- Jj-wJIj 







iS» 






0/1CC l>l 



4.1 JCaJI 



i~ 



!*■ 



**LM.*Jftl|-Tl 




r, » , ii-kiift"i^- 






a 



HM||Bo.l-j- J 



~ 3 
Ml 






-C|M*r J/— 



Nmiiiu J lira * 



B' lnr,oriw f " *«w 






t- Ji .hiA-ii«Vlll*M. 



OiH 



— W_ 



.OjSJI jjai i_i^iii jjiXj* l(jj*U*aJI J^l» jj-xj <bx»i ^jH (1-5) Jxill 

:l^« i^iji ^^r* cjLjIS' Ijs- *> Max J-*^ 
.loft J& — morph ^ _ Boolean jilT 



sub - object i»*>ifl uULu&M £ J .1 

,<ul^ o}liJi*i ?LJ^j (^-^i J^-*^ as-L^ cy^"' Cf^ 0* *j** t5' e5* 

^.Kt ...-J Edit mesh J^u- fLb^-Li i(Mesh) ^Lj. ^ jl SjS' ^ 4^-j : Jit. 

J ajjAJ jl oj^i >? — Face — 4*-j (^-dl j/l^JI ^» * jJrl I J-» jl^-l 
: ^* Max j ^JLp Ji^l o^- ^ V^ 1 ^Ltfl&l ,y 









a"- .J 

.'- «^ "" .t 
;. p .ts\ --■-■ 

■as - ■-■■■-; 




■ 


••.'.*';.'.'''-?'.')\'*«. > ] 


L- - - i 




. \ ■ 'f S^ 






_Jb?c 



6-1 J^JI 

•LjI&J _ Splines i»jl*U _ Segment f UiSlI _ Vertex <jj&\ . \ 

.Shape JbJl 

.Mesh aJLiJl oLil&l _ Face °j*J\ — Edge lJI^-I _ ^j^ 1 . Y 

.Patch ^Jjl obfl£lJ Patch ^l — c3l>-l — tij^ 1 ■ V 

.Loft Sjl~sM ohJl£U Path jL-il — Shape y-*»yJl £^1 • * 

.Boolean 2 ^ ,y c^uKiJ Operands s-lj^^l .° 



\A 



3D MAX J J-.L.I «^*Lp3 



Jj^ll J^l 



.Morph f> ^ cjUJISQJ Targets i_»IjiaS/I ."\ 

.Keys a^jJ-l oljl~j:. i^li-l ^Jliil .a 
cLj *J» a ^jii\ ob'l&J tej fljsrl ilL* 0j5C 01 ^r 0l~~^l ^a*; j 



. Ja*ll r£ ^ Sub-object jj ^ jd\> \s-jb\ obJlS3l «iA ibU- J^^jJl ,j£j>.j 

■ O^y O^ f- 1 ^ 1 J^ iJi^ c^ji (1-6) j£j> 



I i.%t- ^ *s£j Data flow ; u*-~i L> j-L£ Jg.^Al ^ jjIS' s-l^l ^JLp d\ 

^ ^j I aj .JuLLval^il JbJLiij aTjJ-'j Ji^l ^*J O 5 ^ 1 ^ V'-M oLjaxil 

.U-LiJl ^ L^y^ L&^J Space warps 



:Data flowj^b£LU^bLt^Jl£*if 



:Master object 4,-ttiji^jjjllM 1-T.1 



Ujjjj y>j fLii^l ?-jJ flJbt^lj 4iiUJ t^JUl (cUo^l j^jLSCJI Jl jjAj" irjLjajw <>jL^ 







7-1 JsLiOl 









»*UMfcrffeJv£«v«h 






^ ' % l . r n "* . 






lb 






: ( ^p c^Ujixilj 



— n_ 



o^U Jjt«jL) L>^ll aLJLi 



JjVI J^iJl 



i (Patch (/ — -*»j jflT — Loft x~£ j»lT _ Ij^lS' _ • /) ^ISO"! ^y .1 
Jp)— * j j 1 (modifier stack) c/i!o*ll ^^ j dDi c£y 01 ^a W-j j 

.(Track View) oljLJ.1 



4Jy cjLk*li a Ju^ bj&j (?y£j — J**-?" — ^J^) l/^^ 0* ^y*** -V 

c^jl — s- (Expand) £ — -jJ J i* 1 jl ^a&l J ^'l^Jl jUs-t -ue Jala 

.Track view <^jL~i\ ^jl* J jj^-jit (Object contain) cjU?i£J1 

Center ^J^j Local coordinate system jJ^JJ J£\ c^LJU^I ^ .£ 

.Direction aU^j 



: (modifiers) jitiJ/ ^Vjuw f „t j 

7- j S MJj>V; .*L <u!p O^kUxJl ^ JJLP J^JaJ 01 *Ja^J (5-V^J* 0*^' «-^°! "^ 




«Lju>jl 



-5 3JUUI _ 









4J£ 




*JtLI ^ »h^j\ 









8-1 J£aH 

Jx^u" 01 o^Ia^JJ ^ .Stretch tfl^l / - bend - *\Jy\ JJbAl Jj> c/ilJuJrt 



_ Y 



3D MAX $ JL-L-l £tiij& J/Xi i y#X>\ 



A&*i\ JL^ill ^S*i JL^-iAl J ^ISJI f^yj oL4l ^p- <liu~» DjSj" . \ 



s.\ -J-\ <dp jjw (jJlT J^> (_jU^JI jl d\jji (J-.^T 01 (^jj (1-8) JS^iJl 

.,latyl U* ,> jJjj V J.U 

IJL—A ju-ju" I jl UJ juS3l _y'S|l U ^I53l Js- ilUi o^Juil v^V <^i • * 

.(1-8) JSljJl ^ ii^jSfl JL«-iil -s^Lr 11 

^j — » j> jt (Object) tfjJ— c5l J^ o^ 1 J 1 * ^^^1 6tM j&t - r 

.(1-8) j£iJl ^ Ji-Sfl 
: (Transform) cLl.I£1( ^^U a*>>Jf j-»>jl ,*ul^ r - v -^ 

cj\ -jlJLs-yi f-V Jai y> j»UiJl IJl*j J^ JLfrAiL ^*j (^JUl CjlAjb-^l fljijj 

: (World) JUl 

j — Tyi 5_]ai J — « ,j p jjju y>>j (Move) l-jLx-^JVI j! Olfxil ji^" . \ 

jJI^U JJ>\ oLjUs-^I j_^ ^y i^-^l Jj j. jw (Rotation) OljjJJl . Y 

O^hj jrt^JJ ylil jj^l ay g~Jl p^J-l ^ jjju : (Scale) ^Uil jjJu" T 
a— % y a_j^^ iTjJ-i yljt f _yB .juS" ^ (1-9) J^iJl .^LUl jyM 

— ^ — 



jL«_j1x^JU Usjll aJi . ...L.. - 



JjV JvaiJl 



J JpJ 



- oi j^li _ World _ yUJl £l>Jl c> ^l&l 
■Y j>l JLp 75% jZj/IJp 125% 







9-1 JiAll 




10-1 Jkll 



_YY 



3D MAX d V-W ^J*J 



JjVl J*«Jl 



: Space warps tututtJf £_f .1 

dJ lij U^>^ c5^l «->o* obJlT ^Ip y'jj- oUflT y* (1-10) J^iJl J US' 

Space warps cjL^JIT jJl" jl4j .ylUl j- lyiJl J obrt^Jl »JU *S^ J^ bUipl 
aJ p yip jobJl OjSo 0I Jjjj Ujlip l^.a>ciujj o^iil Jjs- U. LSCj Ji jjJa ,jp 

I 4.UP Uiul Lg^-Ast^j .IgJuil (j lgxS_^« i_~w»»- Jajj-" jjjVJl IJlfc 0j5oj tCjLjlS' 

c 



:ujLu1£JI uUmI^ 0.T.1 




11-1 JiLiJI 
(j3l£j| « -, t l i i. f-> ljj _jIjh*- c^l>° Can 

» 1_» dj-& _ Shadow * — LUiu aJlSC*! _ Material <ulp f^^S *US"^I _ 
ij^ 1 jJi j^^. ji^ij — Properties — oW^ll Jj>- gy J Sy>Ui cjLl^uU 

.(1-11)^^1 yip 



CjL«jLlaJLI Vjfj\ iLJU* 



JjVl J^l 



:Data flow jiliU aJJuuu*!' CjLLuJI 1_r.1 

^V^*i' Ji» iiJuL»l sJjl«w« oliL Ait- J g}?7 4 ;lj *JjL^i^« tj A^syuj u^^' :>J ^ X ^ 

r^ cjULJI oij&j ^JlSol cA&*£>\y Space warps '*£ J-\ 

Sphered 
©-^ Space Warps 
l— o-QMeshBomb Binding 
— ©-|^ Transform 
— Ol^ Position 
— o-f^ Rotation 
— o-|^ Scale 
€>-^ Modified Object 



— ©-^ Stretch 

— ©-^ Object [Sphere) 

— O-t^ Radius 

— 0-|J>> Segments-. 

— Q-fr Smooth 

— Ol^ Hemisphere 

12-1 J^JI 

.ajLI^j ^l&l ^ji aJU£ (^iJl Master ^)\ ^Jl^JI . \ 

Space ^ I &l 3 f _y>. Jb> lil*»l oLJlSJl J j— ?>" Space warps . t 

.1$** J»_jjJiI warp 

.S/Jl JLe Ujot-j aJjl-J.1 oUUU Jldl |Ji» ^^ (12-1) JSU 



— Yi — 



3D MAX 3 J--L-I ^Au>3 



Jj^li J^iJi 



jl j o^ )k» t Js- Jifr^l j^Ul <tJ 0_j£j i_j^< ^^ll <J^ *j ?y>j j&u Jjl ^i 

0? I Ojl lils //^l oLk** ^p ^ AJJL^Al cjULJI j cjI»j1*1I ^ 4Pj^-£ Jj? 




■■■■■■:-v.r-- : -&!$--W^ 



13-1 JCill 

— Lp AJljja^Vl l/»La* jjJu (J^Isj OH l3j*Jl Ji?-V laJ^-j 40 L^pUjjI 4jI Ja^il bjjJ 

JjS/l £-!_/_ 5*^1 ULk 01s .4Jljk-Sfl »JA ^Uj^l jjJu' jyj 200 ^ JbM Z jj-M 
tZ jj — M Js- 200% ^ *- LUjl juii aJb>-j (40) ^Lujlj Wjjsu-I LjjJ «0? Jbrc^ 

(jv j (JjiJl _^ IIaj eJb-j 80 f- UjjI 4jljkoo| L> jj Jb*j^ ,jUJl t-I^S^I ^j^> lilj 

">\ — xJ Oj>- w. (j^Jj ijv4Lio« ^jj-SjS^S il)L J^LiJl <Jup- ^ jJ-^ , t jv>-l J a , VI 

.aJljk-^l jjIp o^JUj UaJp JU- J Jyil^ jjjub l j i ^-\ji s i\ 

40 j — « 1^-liJjl jou Jj jLJl JLp ^Ijk^li J^l r-^io (1-13) JSLiJl d\ 
180 jJ — L Z jj — *M jjt Js. LjJp (Bend) s.L^I Jju^ jJaJ f f 3Jb-j 80 — 



— Y° 



oUjl^JJ UojJl iLJ^, jy^ j, ,,4)1 



JJ ^ t5^ « lL ^ 1 U^ 6^> f »^J 200% Ij^LL. ^ jyjl Jp aJI^VI 

.^rji 180 jJii Z jj^l 
f Jbw — -I JiJJLJ ^IS* liliji ^ShJ <4Lii. gjts Jajy J\f oLk~ jjjj jl* 

j±_JJ of oojf lil jf JS&\ ( i- L > « .^ j (^ j«j' d)l Oijl lil LJ jj'lS^I oUsw ji£ . \ 

jj jJl 015" lil _)l <» ^' jjjj j*-"\ ys iS'^-l jjJl; 0j5s! L.jlc- ^ iSOl ilj?- . Y 

MAX (J dl j^s^JI luLJIS1»Ij 3^-juJI „)h*n\ jjd>\ Ijla ^Ip S^k^JJ <JlS3l ojJloJI 

.(Stack) o^Jbdl ^Ji^ tj l*~J/J o^A*il j>p I4JI Jj^-aJi p. 

a xj> bjij> Cij^i of bj& jjjI^JI ^ f-y>r c^l (jl^- jj Jj L*i» oV-A*il L»l aJjl—AI 

.(Stack) o^juJlI iJ ^ £ dJL3i ^.j 

f (Cylinder) X\jh J ^ — l* (Taper) JlSJi-l Ja~ ji (1-14) J^-i- ^ 
cj^Ji «ll oV .Jlia^-VI f Vjf *L^NI j-Ja," J^p l=^alj ISji Jb«i) (bend) *U£l 

Vj .i l* - : —.-->" t3 ' ***•* V^Ar^ ^"^ ^' f*^ 0"* '-^'^ <0i*-* S-^J"! *Wj* 

JU- J a^L- J^V Jl ijiu Of ^.h:.... MAX oSf ^tf" v*JL-^J 0j£, oS/ ^^ 



Y"\ — 



3D MAX d V-*- 1 ^^JJ* 3 



Jj^i J^i 







#1111111 



14-1 J^aJI 



cj^/j — *Il (jAiJ S^« (Jjw' ijuw i1jISvj« { Js- vm lS"j>- jj;.)?"! LiUp-l r-b?tij> 




^3 riir c " "''* 'i 



.... 3 

l»:^ t i. t i»< ? tv.> i : :. ;77?y 



fe"v:"'ed»riaii-'. rX 



• &ntoctiOT& 



15-1 JCaJI 



,ij"^ Amount [W -ijjj , 

rrair«|aUon:— 1 - J -- ■ — " ' ,; 'r, 

• . .TV » .. •-•. ■-;,,, .yP 

FwifrMa | .^ \ id': 



jJ=" J^ tji" jj^ J> ^ (Scale) f*J-l J jiJu" jjjsu" oV ^-l^ ^ .(Stack) 
j* s-y^r (rotate) Oljji j\ (move) <->l>i~Jl j^JaJ ^-bi M fSjA oUjf <jj s.li£l 



•ty l 



— YY_ 



->l»jLiJJ UojJl jLJlj 



Jj"i/I J^uUl 



(Sub 3 jPyiJl ol — ^'lS3l dJ — jjsxd oV-J — *il {y SJ ^lj »Jbtl~J ol . ^ 

^Ijil jii4 li*j *jarj jl lJIjs- jt iSji Js- '<&_?- J^kT object) 

A> Aj|jJa^.S/ o_prj (j-LX* jit~ **»~J c5ji (1-15) JSvi .oLjISCJI ^ 

.(Edit mesh) Ja« 



■ ■■■' /" y ''- iSW*^ 1 *™ 










BTSgWffi 




BffSBiiBiBBBl 



rBaxl:T.~T ; - 



~-i,I 







16-1 J^ill 

J £^ i±1j>£ Asw-Jj (5jJ (1-16) J^i .f-Ua-J i>^kj£ 4jliil JllP ^^flajj ,J&\ 

.(Bend) plaft"il» JJb^ 
jp»>-*- cUapl ^ jiSl jyl* <! (j-J (Jjbdl li* l^liM XFORM Jj*« flJ^tu-l 
jjl — SOl Js- Animation *£j>A\ %y)\ oJ^ dJLJij coNa*ll ^^^ r^ 



— YA 



3D MAX d V-L-i ttejj* 



J y^l Jv^i 



Ja ?dJ tSjJ>i\ 



? LSj. (1-17) J$^ 



CJ^Oxil ^ SUxdl AjPyiJl 
.XFORM J^ flJbt^lj 




|_ JUVI J&dl 



I Xform 



17-1 JfLsJ 



Cloning£luaJutf¥f^|4JL6LwiJ 

p — ji*i rz~^ 5JL*- ja ?-L-u^Vlj MAX cjj Lj^aT ^^ JS' «^^l^j of lLJLSO:. 
— ( JL'l — c £~J) Instance — (tpl^ ^j) Copy :f l_jif 5JMJ' U> j^j cjbJliCJt 

•(y^v C~^) References 
o>\ — J>od,\j c/jf a — nilj ^-aJ.) JlSLitAJ instance, copy J-«^ j^S^r, }taj 
<x. — ^.diil <Jl£ — iH\ j\ fl^Vl jl Iji^t^i) <^x-y r^j J^ ^U.j Controllers 

.iS^\ £\j*i\ ja JT Ciyd iJUl JUJLtfl 

^iSOl ju i>LJjl c^I i!Lw 0j£> Vj ^'ISOl £~J ~j (<5jUJI ~~Jl) Copy 



u 



,s\ jTl — «l 5-U- J Jj-Ij ^IS' jL«i^V V«j y* ^(yJj 1 -^! 7^-Jl) Instance 
.a^iil oLJl^J -kii a^-Ll. Oj^J :((-«*■ jil 7c— Jl) Reference 

.,)-?■:.. ■". tU^JUtil ^ 4*ali-l AI&j^St /ywai Jb-lj IS* 0^^ 4&~^ 3-2iJ^I CjljLjl 

^ ax, j\jZ £3 jq — ll aJ,\Jls\] cjUfKH ^ 3l5lp ^J ((^jot^I «~Jl) j»Jbt^J of 

.i^sUJ-l ^Li^l^. <J Jb-lj K" ,j^Jj i— «Jj*Jl 

:aJUl (ijiaJlj (Clone) ^-L-^-VI Jl Jj^jJl ,^-J 

.4swJ jI^I ^l&l ilyi (f Shift J* -W* . ^ 

.Edit wis ^ Clone jlsi .Y 

.Controller oLi^uJU L^j^tuJj Track view ^ Copy, paste f*bt^ .V 

olfrl— S^l jj-^i J ol P l ~S"^J I^JLajuJ j cjyff-, 1,-^Jl ^ lJbtu-1 . i 

J 4 «yl Oi *•* $&~* o-* ijy f.L^S'l s-^-^ fj^ "-^ (Material Editor) 

.j^A 0l£-« 

(Copy)tfAUJfg*rtiH 1 -1.1 

1 i (j-Jj «ijiji Oj^J ^LS' ^ k>=«-MJ ^ LiJl -by UJjlp cpl*Jl 7^*i)l ^a^ti^l 

<Lo J,l 5L>j ijaiJ ^ animation tf'j^il f^JI M*^ 4^>l4-l ^A^l) £— « — 

ft 

ic j .... ^^j oli ^'IT JLp tf^J.1 ^j-jJI jjsu lLI^. ^i*i «c5>^l 4~*j 

.jpt-~\ Ol£l ^jU Uvj^I tcJUI.1 i^J U*jJI sJLa eilp^s LUOj 4ij?r 

t | « (Vl^-I eft*-* iSji-> 7*—^ 01 vUy L.JiiP c^^^l f^^l cjLoow^u £~J — 

jl ^. Ji" JjL^rf Of JUy ^£jj jUAl ^^ £JJ 01 Cjb'lT oOP ^ Jjj7 !Ai>. 

.<ULp JjIjoj (jJ^- (_p^) 

— r. — 



3D MAX d **-L-i £tiu* 



JjVl J^l 



J j xj 01 Jb J jj>Jj 54Lii« cjLjISo Llj 01 Jb J L»jiap ;JLjJuil obits' 7t-»J 

l> JuJ L$ ;* «~J jc^aj ^" »j*j fc""->' ^*** t5JLy2j»> oLSlS Jjo L»-s LjJIp 



: (Instance)^ I il <"t tig, nt'i tl f _£-- 1 



II 111 



19.1<J5A> 

oJ » jiy 01 ^^.J oLSlSUI ^L juiJ dJJi cS^ji >k-lj il/^ js*»" ^^ *J^L»^*j 



t (instance) f -a*^ — *«» oUJls' Sj^ J^ Jb-lj j^ Jjjbj ^jbs^-l ju^ L.jup 
Jj — *il Jb=-I — i v Ujbsta cflLiuil oLflSOl .kc 0* JbjJ JLj^. f.LiJ[ Ju^. ^li. 
^ (Jj*ll 11* tuLkw d jm f t (Modify panel) JjJj^I fc-ji ^ (Stretch) 



.\ 



n — 



jUjJU-Jli Uiyl 3l~J— 



JjVl J^iJl 



^ Lp Jjbdl IJLa j»Lbtw.l kryi (^jj (1-18) J^-i .^,y (^JJl j£_iJl J,} J-vaJ 

dJ lij Instance r-k*z~-j ii^LJl (j-^4 cjUjIS' ip^o-s; i-i^^ai; 01 Jby Ujup 

f I ; ?rl * ^ i-j^vai ol Jjj> Ujllp >b*i (Controllers c->L^*jdl Jj>rl ^ 







p^^^^« stetcheed ^ &* 

18-1 JSAl 

instance fUbu-^l **«~; t^ (1-19) j£-* .ai^kll ^^ ^LJl ^»\j ilj>*d 

(Map) £-4 (Material editor) okL-S"^l jy^ j 1^.^^-J Instance maps 

j..t- ^T -7 y^ljj -> (.U-5'l n-i^^a: JLip ^Ai->i .(Slots) *^«l odP (JUi l$~uu 

jjj ij 4JUij JSLiJl i^j i_jL~JIi n^dl ^ (Map Ss-jiJl £~»J c5l) Jj'UJI 

K_i .L^JLS^ cjU- JJl oLjaj" jJt^J _ r ^>L*Jl Jb-I 0U2** jjJtJ j^pj .p.L-o *yi 
jJUi f jlSj jy^ frL^ri *-»-v2J (instance) JJUdl fU^u-l i^xi ^ (1-20) 



— r\ _ 



3D MAX J V-l-i iilijj*J 



JjVi J^ili 





diffuse <-iiua^ 

bump_£uiius^i ^ 

shininess.* 0*^1)1 j 

1 .2-0 jsal 

.(diffuse mask) ^y^ (map) a^-jlJl cJLk . \ 

.(bump map) ojjlj *>.jlS' i^-ji) (instance) Jto J^p f . Y 

,3 h«j cjUa*il cj^" tiLlUj (shininess) 3*i» 4^-jK aLj> ^ ^T J^Lc .y 

4^- :J _^j. LgK (shininess) OIjuJJIj (bump) jjjJ'j (diffuse) j>Jl l)S/ j 
.isj\j>j*-y\ ji*~* UJb-l ^jlp jyJ (^l Ols (map) k-^Dl (j-^ lA>^ 

.j^aUnJl 4ju jijiJ tSJjj LIjLc i>- i^iil ^oLxJl Jls-I JLp jjJu (_gi (L)li J g . ^V .1 



c^T-j (21-1) J^A (JL'Lc ^J J»jJj >>M l3j ^ i^iiJl i^^-Maj ji*j ^ (instance) 



■or* 



rx — 



jU JjloJU Ui>^il iLJlx 



Jj^l J^iJI 



*Jj_^dl ij-'ULJl ^,-jLj t^^^l ^vsLitll iJjLioJ ^U: J5^ L. ^'IS' ^J JLc- 

.Ait> Sjjii-I obJl^Jl __. Ijj^ lj-^'^I o^ 1 <y f - lju ^ 1 DATA flow aL,..A) 

. 4rtjLy9j (Space warps ^ "^J-\ ^ \^>\i~\ 

y :?.-.'.-J«ffi 



Mi 



«*»?*. 




fc^ii^ir"'" ~ 

21-1 Jsa 

: (Reference) ii-vj m't egj>) j <vl .mm (V_£ J 

.JvVl J^ dik jJji Of OjA; ljl»- J^ Lgi- JL^Ij J5" jjJJ 



rt 



3D MAX d V-L-l ^"J" 3 



JjVl J^iJl 







references 



references 



22-1 J&ll 

01 dJ !i .a*j dl^f. e reference J^-^j ^— jl f V"^ *' kJalJl (V ^-^ *^jt 

l£">j ; « 4J jjia (JUs jl JPjaD i_j*J jl jl Jil"^" J^-^J ''As- (jl* 1 ^d 2 * A&" Jjbu 

1 — «J^p Reference flJ^t: — -I ^,4]^ (22-1) J^-i .i>-^Jkl j-^bJl ^ j^ dtt* 

i_->S/l j vauJl u .J\i il^^iJ 4^-_^iil ^flbJl JS' Dli Reference J^Lio ^l^ «— uj 

a — <viU]l jli (Reference) £~Jl ^ UJ^*i (Modifiers) cj^-uU ^ aJjl <pjAiij 
c^l i:s Af- Jujjr Jj'iju jJzj ^' A^jai-J lJUj Jjju« ^T Jbu f- jks data flow iiju^dl 

ji — ^J ^jj^j v^— J' i>* ^jJ-l I41PJAJ4 U> (reference) £-~> ^Lp J^ 

.Lyl^-j (space warps) j ^L^ 

J — jJijdl \1* oJb- ^1 ijs- jujju iJi^i reference jS^ ^Js- Jjl>^ yjj Ujlp 

^UUl ^Jli jp ^ytt ^(reference) **-j~J.I ^=>L*)I JT JLp ^ jj Ja*ili 

. (modifier stack) 



_ To _ 



jUjUUJ L^Jl sJUL. Jj^l j.„;u 



: tf. il rg^ h i '^ (reference jinstancejj^jo fc_fcj 

instance J^-A o^-J lilj .instance J reference L.I — . Iju? af t^xJ LlTLl. 

L-» instances Jp jJaJ ULs Copy y;:>U> £~j 0j£. 01 i_~£ ajI jl*. LJ cui^ f 

.(Copy) <iii^ £~J J.I U.j^A\ ^bJl Jyi gjl (unique) ^Sfl ls^—o 

£— ; Ji instance _Jl i_-li oS/ J^lT JSli, L^, ^ MAX OL* JiJ-l PJ -J 

:4iks. Jjyi j^t, IA iiJLyJ.1 instance fc*-j~JJ obil&l OU dAJUj aiiL^. 

J — -^ * 'L)k ^^~» £-~i Jl J_j^ (instance) ^^-Jkl map ltjU-^U 1 01 

.(map slot) a — ^-jU Vri^Jl Jl£aty j**» (instance) '<^-j~A\ *=^Jl 

make ^ .1 Js- j—*S\j ~4a~*a J,} Jj^ (instance) ^j-Al o^J *il 

.modify k-^Ul J unique 

— »-^ make unique ^ j^^ ikfc^u. Jl J^i oL^illj ji^iil cjbitf' . i 

.(Track view) oljL-il JpJ& 

(Hierarchy)MAX^^j^lJu4lua!|JA(«Ji4l«flJ 

j ( (s 5 — *>l) J-J-Jl fjvu* Olj <blc t -^ Max d ^ij^ «-^ JS" (Ji; oij 

* e ? 

l» — ^-^ ^y^ Ji'jli' 1 L»A=t^* 'ji^ L* ^ji c-^ L»jlp jjjls tA-^jjJl Xq-* max 

: Jg ill J lij^Aj^tJ III I lll'l » \ .0.^ 



3D MAX d v-L-i «^A*jj" 



J/fl J^ili 



c) l—^ JLj-ill cj\jj^- ^j^ J~JLJl (5jj (track view) cjIjLJ.1 ^jl^ o| 



_ World 
ffi-^ Sound 
. =— i+Hg^ Global Tracks 
— O-^ Video Post 
— (+H^> Environment 
-0-^> Scene Materials 
-f£H> Medit Materials 
-E3-0-IP Objects 
-rgp BoxOI 
-©-(^ Transform 
— C-|^ Position 
— O-fl^ Rotation 
— O-U"- Scale 
-t=H^ Object (Box) 
— 0|^ Length 
— Olf" Width 
— O-l^ Height 
— O-ll* Width Segments 
— O-l?* Length Segments 
— O-l^ Height Segments 
@ Box02 
IP Box03 
—CI-©-® Box04 
n-fl4-lH Box05 

23-1 J£&S 

.(23-1) J^AJl 

£(_s — i JT J^p J*U jjJJ J^* di^c Ua ^ World y> J^S/I cSj^J.1 — 

j tul — Jl£JI JT JiJ ^Jl cjLiji^« Lr >- (Sj£ World c-^ obji-il 

(3 — trf) Environment tOj — ^ Sound ^ » cj[jj^A\ aJL»j JLg-idl 

^ co^ — ^il oUI — *S\ Scene material co^L-S^U) material editor 

.(object) oUl&l 



_ rv_ 



o>L«jLtoij Lis Jl <JLJl-» 



JjVl Jrf-fl 



ij^". (J j .l5j^— il ^^>a« LJL-ij iji^i iljll i^LiL^Ijj c^lfL^'Vl f- U»jl o} 

. aJL?-j oLLv*>ljj flJUs- j CjIftL-O b ra^j <02^-aJI «j«IjaJI 

3 jP^iJl .--ll ...O^t j * o:!Jba» cjby^. LjjJ jiL-S'^l f-^j (JLp I^UipIj .l_J 



; Material Editor Material If 1 



P^IrafFnil : Material/Map Naviqat.br 







gjJMateilal 111 "i«r| f yfefc^&Siy C; 



;■ RjwM^ww ii^i^. ;: £.l/l:" :' y y :: ^l 



Arnto,! — |fl: R:|Ti?;| ' H:p3T.:;.| 



las 



&c 6wa< , i 1 mi • -fcrspa -. *rnrsi 






— M Dilliwn' Mflp tfc' Irjilr. hmpj 
f ilpw-illrtr Mnp tt>' 1 1 >llillflr 
1 Slnriinevv. [ Cdlulai ] 

S SliiiSliwiulk ( CslUai ) 



!aJ ; 



24-1 Jsal 

JLp t5ji4 y>j J~JL~Jl 9- \j\ jA J y> Standard (^«— *1\ ^jJl .£- 

(standard) ur _^-i_ r -Jl *l — -^J ( ma P) ^ oLL^ JtfUAl ^lyiJl jl 

* * - •? (T 



rA — 



3D MAX J v-Ul £My£ 



JjVi J^ili 



(<jl>I — «jy. r jj — c) checker jl (£^) Mask Ji* ( Jw=! i Jl ^j J^ bL^pl .1 

U> — ^>ljJl j-« ^y^ J-JL-Jl ^T t3 i3_j>j ^—j (bitmap) «j^v .i_j 

.4; LJlwb»-lj (Jl^I^I ^1^1 ^ J^lio jjjJj (map) 

^j — . JjS/l y-L-Vl pL-T^li I^^LJLj £. S L»S^I ^ ^ (24-1) j£i 

J^*: -j .(Ol**Ul) Shininessj (^inil s-^l) Diffuse c-~>- oU^ljJl J-JLj 

,^2;^ oj»va s^Jbvi^i^ bumpi cmask *-* 4£di» <Lpyi)l i*ji j.^i.li 



tf'f 



uJLuliJJ^o^lJ hi I , n "i HVjfl J 






£H& Scene Materials 
©-» Tex #1 ( Marble ) 
<=H#' Coordinates 
Of> Offset 
0-r> Tiling 
O-fJ^ Angle 
0-f> Size 
O-^ Vein width 
-0-r> Color 1 
Q-r> Color 2 
■—€>-* Material ttB ( Standard ) 
— ©-^ Parameters 
— ®Hg»Maps 
B-Oi Objects 
— 0-©-B CylinderOI 

— ©-!► Transform 
— ®-& Modified Object 
— ©-# Material #6 
Cylinder02 
■©-1^ Transform 



-©-^P 1 Modified Object 
-®^ Material #6 



25-1 d£&S 



— r<\ 



jup o^4 J-JLj f.LJ t£^Jj i^jLjIS3i Jaj J cjljit *lJb«c^l Olj (Animation) pf^y. 
_U ,j ^ -> •■» dJJiJ .">^-l 4*^ ^jjjil oLil£ll aTyi-l oJLa <i->jy jJIS" dLy^ 

LJL3 5- j-^j^ J aJjlaiLl cjb-Jk^ail d)l .(Animate) <JLp i^jsoll f^y 1 ' J^J 51 ^ 

j S^j WOrld j » j*i=M L^ TOOt jAJrl ( _ s *—i J— L»Jl j (jl^MI t£jX«Al - 1 

.(Parent) 
.descendant ali>-ty „*-J «-»S» jJl&l cJ- 0j& ^Jl oUl&l JT .^ 
.child ^^1 tj— j >~J d b£i csiJl jfl53l .i 
.ancestors il^-l ,^-j j^U-lj jjVI jy yr* ^ ob'l£jl \f — * 
.obn&U ^-.yU JJLJU Jli. c^y (25-1) j£i 



: (Video post) < ^Ju.aJ)JLmj.MJ ir *j^ilJ m Lm7v»i.-Q-1 

Jl ^yjU 4- rfL-^l jljii jb=M l^-j ,^Jl ifljykllj Sjl»-j Animation 4J** j>w» 

: JtJl jSLiJL. J^JLdl j* 9yj fJjoS Uy> ^a $.-±A 

.Events <±j|Jb>-l (^^ c~-jj ji^^ J~~L-j sSyA .1 



_ i 



3D MAX $ *^Ui ilAijj«j Jj^l j^Ji 

jf j — £s„ ^Js h^Ij .Queue .JuaJl ^Oj CU^ jJ-LiJl j* ls^ 1 c5_^J>l .<v 

j A ! alja*il y\^i\ ^ bU»l (^^ OJb>- JTj oLb~l AS-y^ ^ {gy£ 

.Jl fl . M t iijLx>-i jy^ jdiiJl cjlijlail J I... j lie. i_juit!l (3 lL>jl?- LS' .7- 

.-L$-ill cjJj- jl ajj-^Jl jL>ol _jA tl~*-jj jj*V^ £>&>■ ij jj^i^Vl c£_?i~Al .J 



— n — 



pl^Sllj DIjJS/l ^y 



gjlillJ^Jl 



ol—^Tj OljJSlI oljJt" j^i OLs dlU) jflS' OjJ JIp bL^j^l \J\J ^3 cJli uii" 

.iuij 4*J obi <y> i^~-Ldl jylxll (T^V ^^j^ 

jj , Ay^sj rt-^JJJ C~iU frly**" ojL^l JJ^ **-'** P* 3 -* (j^sjUa^- OljJ i/l "Lp jj^iJ 

_ r _ J ?-S/l y> jj-J ^kJl 01* iLiJ-l Jj ajlJl^ tiili JJa ^I^aJ-I ,y> iJ^jJl ijLil 

.jL-skiJ ^hJ! y-S/l Ojilli .j*~H\ Up oukJl Ol^il £*• j*x. J^-A OjUl 01 

5jl i^l ol 2b^ £• UjJI (jkwj _/^l OjUl ejyJl ^^^^ LupI J[ USLp (j-£o 

.^ty OjUl ^-5^, ^jS ^ (2-1 JSLiJI) ^U>,/ 




01 jj — £cj a— »_p j£-^ pjv^I cr^" ^-r" ts* Pigment ^^aJl OI^J^I 01 

ij J-l *j> j\ OUwUl »j> J»lo" !Ai* UljJl *j> J>-L>dl Jj^ 1 jp -5l_jil oJJ>> £-* J-*^" 



_ ir_ 



*- i A^S\ lA^s- ,j 4^* Ol^Wli Jjlj-Ji r y l^Jj^ 1 r_y iOIjJS/I r y *-» J-»Lo" 
.(Max) s-lj-^l ,^v=j"j s-LiJ^ ° , J ,s b (iiliJl) f-I^Vl £» 

<= Jjjf + j_Jw*l !Ai*i a.j.,yaJl OljJ^t l J^- JL<Uxj <U*L«; <_gjjl OljJ^l r y 01 

■ f^Ai Vl (V~J Cjlilfcjljlj AJiwail OljJ^t LjJ^ a-i*li oJ-gi j^a^\ 

if e * c * ,* . e 

0U— J VI oJL* cj»*o« j**^ l j^ "-'jj' ^-"L^l Oljil cj!j\j -a^-jj <ul c-aJUu Ji 

J ■*» tSy-\ OljJl ^id OljJS/l g- ji ^-V^r^J j^Jlj OljJ\ ry ^ g~£ i ^ll kjld\ 

i j >^ t c^Jljjl Ji« 5jjJliJl OIjJS/I jSLi^j" <0li 3jjL^« oL*£j OI_yWl oJl* ^-j» 

i l$Jl jli 5j_^lill OljJS/lj aJjS/1 OI_^Vl si* Oy j^*^ FJ^ tyj •C$y T } 

oj «. 01 s 2lJjS/I OIjJS/I JLp -u^u" r-iLJl O^j analogous jt harmonious 

- J ij - j*-\ #\ Red - Yellow - Blue -J IjU^l (RYB) ^ ^iUl 

:RYB jl^c^U-A 

2-2 j£ iJl J ur RYB ^v jLj^V W^Ji * b ^ y ^J^ 1 ^r ^i 

. I .o j t j^ilL. J^Lio 5j_^b b OljJl J^Li^s ( jk* JS^j V"L"1 <^_r <^^j £~J°j (y^ 

^j—s j « j\ i_i-Ml ±y OjSof lj\s J_p- 4lSliJ.I 0I_^SH 0L» y-^\ JSCiJl J Ul 

01 j I y\ r y aJL^p 0_j£a OI^J^I i-j'^jAS' *^jjJIj ^Jl^ O^Ji^ Ov*-^' (Ja*^ -r J* 



— it 



*\yi>% OIjJS/1 £_y 



jUJl J^iJl 



j£ id ^-jxcj jl^Sfl £>• 4JLp t^y" 4^L-Vl OljJSU aii*il J\j* c/teJl 01 

.p-jlT ,^>r>« tf J^ii, ^1 OyJlj t^ldl Ol^Sfl 
.»! ..^.Jl aSj^il Jb £ jil jjai LjS/ OIjJ^I 0U*» j/ j£-i~> u^rfVl OjlJl 01 
OLjJ^I f-JSr rjt. ^-^ 01 c~*Lj .Aij J^-Vl y> OljJ^I sjVjj j^ ^^liLl O^JLil 01 
0_, — Ul LS — Lf- J^^U ajj^j oj^S/I ^j-Jj ^^kJl (mud) O^Ul OlT jJJi ^j 

\J_ij . l.,-gj> ^pLw' OjIj AJjJjjI^jj ^jLuI 0_p AJjjyM (joLJI ^filXJ 01* i_^-» j/l 

ij'_jJVJ — ; LflJj VUsul J- a ~° ^' 0"* (**-r^ eLj—o iJua^j RYB r-i^«dl jyjcj i_~~*Jl 





*jj|j|jp 












■ '-;-'^ifei.-i7V ; :i, 
::-:?Rfti&#4s^¥?s«&- 






mmm 



jjffi&S£s&|3|gK^ij; 



L — -L-i oi j — if ^j Magenta - Yellow - Cyan -J jUa^-M OI^S/I oJl» 
. JjjSlij ^Sllj y-S/l jy. l-L.S/1 -GljJt ^Jl ^Jl^I ^SO al*&l oi_JS/l ^j 



_io 



cjL<_jLt-<JJ I ^>J\ ilLJL- 



jiiii t y#*\\ 



CYM £->> r j 001 £** L^. j5Li-f (2-3) J*Li ^ ^^1 ^> }VT 

d_Jl ji^ Uj tU^Jr-U j 0L~. £>J^ jA JjjVlj 'jJl^lj L~srL- £>>• jA J^^ 1 01* 




0MfSiK?S?5&^: 5 ?i^#ife¥8^^^ 





c a > 



cJjjl 



CYMK: LiuM a>«&I jj±H <ai{ bU»* CYM c*>*iJ» V-1 -T 

Jl IJ i SiLp jLioj i_^.Sll OjJJl Ja*. CYM £i_^-Jl 0l_^l r >• 01 

.Ink color-model (Sj^ O^Ul £-ij~i> 



_ n _ 



,.\y>% 0» jlty 



V 



,-jliil J^il» 



UaJl Ols Jp^l IJiA APj^Jail cbj-Jl OljJVl JS' £■>■ dl^U. ^ cy ^-J^. 

CYM ^3 j ^ Jl^I ^^J .CYM —J aiU^lj J^Sll jjJ-1 c^tu-j" A^Lkii 

.CYMK _. LjJl jLi, ^Ij jj-Vl OjUl 

Ol.s.\ ^ 3 ibT £. *ly- i_>yj SjLi JS^iu JJi ^ (2-4) J^-S-j y-t *iVS" 

^ =--Sf*j i"»J ill o «=• j^-Vl (j^Ui C^ JaJ s-ytH \UUe>\ cJi ^j^l ojLiJl 

(3jjSHj ^ ..•-rv -Sf 1 jj-— — £*> tUa-Ji ^b^Ji oij cftij_j^Ji SjLiJi L5V** (j-^*^ >*^ 

Ji JaJl j ,. a soU=- 2U^>- ,j^ \s-\^fi oil. j£i tlJJiJ j^^. j£i. ^ OaLJuJj 



.JbJlsr J A5Lid »_p>l /y CL-iJaJl /y ^aixAll 




4-2 J^B 






_ iV_ 



cjUjUJLJ I — j»J\ iLJL. 



^liUJ^iJl 



Max 4_JI jjjo L. ^j l^ ^ ^j^k. jl iij& oijJl ,y> ^pUJI iljj^l 
Material Editor ol*l — ~S"^I ilj__* jj.^ j$ fcLi zS\ ^\ ^ cjjl^Ji jup 

.Subtractive 
li__A cjL_^ J^La j^i^ j!>U (j^S/l ^j^l j--So L.jlp RGB: rijt — ^ 

.RGB £iy r,u&ti 

.CYM g-iy ^ j^l. (j^S/l O^Ul 01 

.RGB £J>j£ ^ zjZJu. zjJ$\ OjUl 01 

. l y=Ji\ D_jUl J£jl, RGB £>• 01 

•CYM £ iji J^Liu RGB _J u^ ^~^. ^y 01 

p-$ — ii j»L» ^j^>y y> (Pigment) ^U^l O^JJl j s.^1 uy ,jLiII £>Jl 01 

.jjjJaJl 4JL5- i3tA^-lj iljil jgfc>T ulS" 

.js^i a^-ljJl 0L*bi* l»* j? 0L~Sl*i. ^U^Jl OjUlj ^_^l d\ 



(Pigment) ^LvJl 




Light fr_j-^il 


*>■*» ^r^y CXM 


f.^5 jA^sj RGB . \ 


<0 S.JJ/2JI 




J yjol »tZij A«av3 jl Jj r V 1 


(j^Ol £t£j f-I^Vi JS'.^-J^ .v 


L^iuu ^ L^s-jjaj 0ljJ*l £- j-* 


^ji 1^»U.Ij Dl^l^l £y ^ . 1 



sUij 4j>-Lu ^jIp ^JL" (RGB Ji-^j-* jW^V) V>^ -^ ^^j Jlii.1 IJL* jg^j 

jl f.j JaS jy\j {_$] Oj^j (j^Ldi Ttja^" ( _ s " v (j}U<9 rJ_jJ £j*i> Ji^ ILSjviJI ^iJli .C—« 



_ iA 



*.\jj»% aijfti 



^y 



^bJiJ^iJi 



SJlsI i ( j^wj — f lijj — s-lj-A? 1 — f-lj-s'- ~*4yi» Ja-oJ (2-5) JSLiJl iJLa j$kj. 

a — S~\jj> jjSorj v-L.^1 ul^J^I «.l_^l yljJLll sJLa Ju^ f(Shaded) iUJi* ^y^ 

7t jjilj L^srL. j 0L~>j jLp\ ^ ^Jl 4^L»S!1 OljJ^I oJ-» j* ^jtLJ) ~jil ts^ij 

.(White) j>Ji\ _^ yjJJl pi jKjl 




5-2 J^sJI 

.-(Vjvj aJaJu flJbtu,lj RGB ^-^ Jli^) jjUI JSCiJl t^jj JLdl Jlill 

c(ijjf _ jjiA _ yH aJLJi i>\^i\j, JSC^ll J uT Spot light £J% ^Jl . \ 

•i^hr OjJj l-a^ u f- LaJjL; BOX l£?»J> f 

jS\)-& \ «li jtk± Quick render J^ Jai^l f Top <>vJl SiilJ ji=- . Y 

aJU-i c^bu^i jlaLIi* Modify £_>J JLp _^ji ^ *iyj-i u^i aJaiJl y^l .r 

.DbjUl ObJ^aJl Dl.:ki;ll Jp l—Y S^JaiM JLkJj 



— i<\ 



cjUjLcJJ I j»J\ aJLJL. 



^isll J^iJi 



O-jJ 



_jiJ .«u>- 



■^k <i^>Vl Ol^Jf Lwj 4u*^ s.lj^^l Olj)f of aJU- ibo of iiLi& l« 

RGBjl$jL»L«i£Lu»l 

I J » . . Lp JU^u" L^K" <_^iy~l 0^ la*- pQA RGB p-ij*J ^I-IS" L«_gj 01 



.Material Editor oljaSfl -W^ cf • ^ 

.OIjJ^I jIj»- £iy j^JiJ Diffuse ^Al 0_,Ul J^ £,}■>>• ^ - Y 

.(JjL*S/I J c—J Whiteness 01 ^ ^5li) Hue oV_pVl -lajj-i <3>j» j* .T 

jlS 0j£j LA .cS^vaiJl aJU-Ij c—J Value 01 ja j^L-j 255 JbL sat i_^-l . i 

-RGB c5V>-il aL-j if jlaLsj L-lu ,_iJb* _ j»U Hue JVjJl -k^-i ilj*- . ° 

j * Jiu" UjlJ ly JT J ^y^i c^JLil y> RGB ^ Jb-lj jLii of Ja>-!5b-. 

cj —;=>■* Vl ly-ty ^ J5CJ cs^lvJIj (_s*la*Jl *-«Jl <Jui£s~J cJli Hue j!>U 




(jljJVI »lS3jl £J_>* 



•0 Jisat jJ>. &j>- .n 
<>— >- ja iJi\ l^a*j juj j»l«SU jJjtf RGB ^L,_^ -J=t^-*y sat ,Jz*£ U-Uj 

(5^1 »j jAj OjJ <J ^^-J f-^ai\ Ol» l)VI ^jt^> RGB oLj^l OV .c^JUtJ 

Sat L-oj lilj J^l J US' Ulj ^ Luminance j Hue oLja* of -ii^ 

f LJjJl jl L $j*a2i\ l^JU- J 0j& V <jil*z V d~£ RGB CjUJj—^ il^p- .V 
uljJS/l ^bL-j uy-U ^LiV 1 J^ 4^s* >^J RGB d\ji\ a»-( v,^,! 

r-l joL>j ay^ ^y^ sat jJ>* Ji>-}b* Ov^ JjUJI RGB O^Ul i_ot~.l .A 

0-jJ j^i = RGB tf OUll jl Jb»-lj jjj^ 4jOJ OjJ c^l .(S^j ry^H OU^l 
^ jujj IJLji jUJU RGB (jJjp*-- i_^>^ JLip <uL) ^ j» iJu*. OjSOj Lib *~x« 

.sat ^Li^ 1 
UUT RGB i)ljJf i)^ jUJJ f ov^l value s-^- 1 f 255 J* sat ^ . <\ 

RGB oVI i* JS' il^^ia Value O^LII 4aJ SiLj jj^ ijUJJ ^ ^y^ U* 

il^-^^i Value * — «-Jdi ,yl^l xs-j Hue ^l >J^I O^J Lu ^ ijyJU 

J s^ 01 jX.JaX.-J .^jSa* s.yp ijU& ^«J Ci)-* jl jS^iiil /g5- jL*>Jj RGB 

jlJLi. 01 y> : V-j uJ^is-lj Uc jl IjUo RGB cjVUS jJjj 4=*~Jl ^ JIp 
.0y a^s-jj V 4J V cjIjL^JI ^jIp tw^Ij J^"J csf^j < ^ J ^ i ; ji**! hue 

CYM '!ix^\^^s^ai\^\^uu\ 

a — «JaJl J»!>UJ MAX J fr_^iJl jjU^- fLbtu-lj CYM r iji 7-^ Jli* 
A^' — J (multiplier £jA J) W- ^ *■ jk^ 1 ls^*! ^ Max -J <^0r U_p- ^l 

r- j ^i (2-7) (J^ 1 . J^A*i) l«.j-^> iJ >M , a,J (j*J_J J-j-ill ^y" s._^vbJl T-^^J Jl S-j-s^Jl 

j — > f- l*Ji^l ^jJaxi ?Ja*Jlj JaJ_J U.L>- (f- L^aJlT L* 5LJ_^aJl ^JaiJl iJij^oS O^ 



.'Aor i 



O^ _ 



jUjJU-JJ I j»J\ aLJL. 



jlillJvOJl 



d\ji% spotlight f lights Js- y6\ Create ^ j* <J^i> Jai o%" ^i . ^ 

.JpJ\ D_^1j J^!-o p UjjIj BOX ^j' f • ^r-^-l — (ijjl — y**> *JUl 




7-2 JS^Jl 



.lights j'j ^ y^ ( Create ^-jJ ^ ^1 . Y 

.Top l/v^ «>i»*j jS"y i) ^^ &j-^ll ^j Directional jj JLp yul T 

.Sij^r^ll *^yjA\ itaJl f" U7jl ^^iJ DirS frjvaJl <_^>c-».l . fc 

^ a (jiujf s^ *Lsj^ 255 -J Value ^1^1 ijjj Modify ^ Jj> J&\ .o 

s.lj ^t>U f- I* i^l 01 .SJLiJl jj-iij fr_^*iiJJ ^LJl Overshoot jLJ-l ^ j^ . *l 

^ JLpJ» JbrjJ V .,_/ijS/l *_^t (j"*^ r}*-^ &H h***' ^4u" J — ' <-?>^ j" 

(1) ^ (Multiplier) jlJ^ >j Ok f Spot - Red jwlj H c ^ Wl -V 
O^L_j J&* Dir ^Vl *><Jl j- tykh lii y^l OjAJl c > pjj (-1) Jl 

.OVjlaO 

.Ji^iLJl fjcjjjaih JvJaiJl (^ ii^JaJl ^^iJ iii .A 

jtij ^i jsLij v^" 1 ^" i ~*- L * - y*-^ - ti^» j\j> &ys %**& OjS^- 

l y_^ v^-j^ ^ J^ °A?- p-*^ ^^ '^ ^j 5 ^ £ ' j& <3j -RGB ^L-Sll 



o\ — 



djj^lij a\Ji\ £_y 



^UIIJ^mJI 



Max ^ y^ttl cj-o fl-l -f 



Color Selector: Modify Color 



Hue 



Whiteness 




8-2 J^aJI 

*j j — ^-Su (^r fUaJi j*-^ oijJVi 2**- o^ ^ <y r*)^- -^Vi ^^j 

JLj4 ^^ dl_&: Olj — iVl jly e> . i>l VI (2-8) J^i ^SU pJ, Jj jSU 

.iaJbj* Jjjaj OljJVl i_JLtic~ulj 

^j— i I — •» js — ^ 0>D. l)j^j 01 j^J:. :HSV <ijs> fla^i-l u!_^S/I .J>^>j . \ 

Jjj^ 1 <y ^ ^^ j^ i>^j <y\* r^ ^i ^Lr^i iUait diu _ r *^i 

\cAL&\y &% J^ ^ L>li- lJwsjj AijyaJl D^J 0^ .f- UtA^I l$Ja*j 

^J^j 'Hue j t-iyo 0_^JI tip ju^pI £^JJl b\fl\ s^j- 5 iy s-yV 1 -I 

_^_ij UoiP .0l_jJ>l jl_js- a)j>« J |trti^~. J^Lio t j5oj *y*y y OljJ^I 

<UJii. <iJU- yii (Hue) -cw. ^ o^JKa ajLiJ-i j ^ ^ir o^JJ ^LJl 

.j^fl^ — lijjl y* (hue) l^u^ai UjLJI 
a_^ J o5' ^LiVl |*-«i j^j: t Saturation ^■Li^b <JI jUo OjJJl fr li oi .<_j 
ji_p <uV ULc ^i^. OjJ y> ^1 O^Uli t£y-! OljJl *a OjU I IJLa *- ._}£•. 

i£jt-\ OljJl ^-jjj? OjSO JJ5 <tpL.il t^JJl Ojills JjUilj cy-T £. r jy* 
t^* £Ji* -^ -*** "^^ "^-^ ->* ^^ ^ ^ (Gray) tpL.^1 DjUl^ 



— or 



tZJ^^JLsAi 1 ^>J\ aLJL- 



^idij^i 



jMl Ojillj l&Jl jL^ij !•**■ pLi! I-**- jS"!-* jy rj-& (hue) *w> JS' .^ 
(Value) 4^i O^j" j^-UJl OjUli Value _ > t _ r S'l« J U5" jl j^UJl jl 
2 lb .11 ^j^iIIj aJLp (Value) *^J OjSj jj^JI p*h L*^j i^ub^ 

.HSV riy^J i-iyu CjLL^>I »il fl.i* 

(Whiteness)gju^l^lJ£ltfU,j^!Jjuw 

.2 j 7r »il ll)L»jJl Ju ^lij^i }l frUaj <ti~s<» i_jUv2J Lil _p Lo OjSvj joLJl 01 

U^ — 255 ^ ^V 1 -W^. J^^ J^ 1 y c^ 1 jV Vr-*- ^ y**j 

.255 Jl 3jIjJI y *^a)I -W» |*j 
AjIJj Jl 5jIjUI akaJ ^y> {■ Li^l W,.^j JjL- SU ljLp^I ^y (.-p^Jl ji>« s-^^-^J 

.UaJi jijuw Jl 255 ja Value -k^ 

J-2 ai cHue 3 i^^a^ jl tij^- jL> aJL»~l_jJl jjjj V ,,-,7n, 7 llj ^OiJlj -v>j>txjl D[ 

.(Value) *j^ii\j 9- Li^l c5^> cS^ V L»jub» 
(Selector)jiyVblj*g>^L&uiil 
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— °t 



..vilji—j't'j HSV ^ JJULo Jlill IJL*j £jil J*J 5-U Aid j* OljJ^I £!^ 

.OIjJS/l e > J^Jdl o^- ^ (2-9) JSCi 
(Object J\ — <J» OjJ jlja- £> J^oii ^.IjVl ^ j Ol^Vl jj J> jiil A 

. j/isM OjUl J^ <rp_^ ^ f color) 
.255 Jl Value j Sat «L.jj pij Hue jJj^ 13 0_^ csl Js- jj\ . y 
.OI^S/l jj £ Ojill jyv -k^Vj Ljt.j Ij 1 -* Hue v-^-l T 

ijj U J*aJ cJ>Uiu" 01 <_~£ RGB 0^ f* W^' t/ 2 ^ p^' ^j I-*- 1 *; ■*** 

. OjUl Tt^iiJ atajJ 01 v_-£ i«^*Jlj (JUo VI dj\i\ f- Lit jj> JJLi" IJlSCaj ^if 

^aJ ^ O^Jl *~p ^^i t/ 1 *^ J^^J (Blackness) ^*Jl jJj^ »_-»«— I . o 

J wajJJ RGB fj*? it-^ *> J i/ ? *'J P If^VI jlJLi* OIJ |i-*JtJt -IjjJ Lo-~J .4jjL« j 

.OjlJl t^JtJ jj^aij Value <*-*Jlj ipL«j Ol^JV 
.(Blackness) j (whiteness) *$f ^ji ui»-li Sat i_^—l . i 
* — -r*sJl Oli Value «j(jj A^ 01 Ji>-!}L^j Ljt.j IjL-o Value jJ>« <^>v\ .V 

W .^7 jt (Value) jt (Sat) L_M .kjtf Ujlp : JUl r _^ii,l ^ Jull UL* 

.(hue) ii^iaJl Jl£ iJui^l^J cJli Ti^ililj rt-^^xJl .«_* U'tAS' 
iilat L-$j> J5" *^i O^s tjiiiJaJl (ju 0l_yJ it itLiJj tjj ^1-^ *j*-J Cf f»A^ 
J — 9-f jl — x£ 01 i_^s jr j- 1 ^ JL*^. 3S"j^ Oj^J OljJfyl ^ Jl£ j 5 iJ c-S' bis 

£ — j^xll Ja ^ iaii jl .J5l«^ JSlid f L A^l jl i»JiJl .1?..^; Ul (^f tjuIijjaJl 

t^Jl cSj^-Vl U^J-I .^j- 0j& jP a4UI OIjJ^I OU {&k}^\ (JLjo^I jf lil 
HSV (, — j Of <^i JaJii RGB ^ Ojji Max d t)»jJSl» ^ J^ 01 U/ju c^ 

.RGB p-sJ ay; 
.1** Sat ^MV'j Value i^aJl oU-Uy UiS/ ^ ^yj V ^-wllj ^^1 01 



00 



ol,>-li L-^JI »LJL. J^ 1 (H 1 



jL^-lj jl^jJlI SJb-ji jj*Jij V g}y J**i -^ Z>jU\ jL&M .*^ai -M^ s^ 
.jij^j v^T i$yf cyrflj > ^SAI J*4S Ess-J* OjUl 

. J _J r i_ ) cijJLi-l t (Materials) a»>» ^y^ to^ Max j Wb!\ </ U cJl 

. 4j Ju^> c^JJl f.j^\ Ojlj ^^ \iL.j jJa-Jl OjIj yb y>j 

OLJ RYB C ij-J V-J^i *L.l£> OljJf Jif 01^1 ^j> J ^Usi> aijftfl 

.l_^r JlL>r J**x~J ■ 
.«jj*o ^yvaSt jU^ a^r^JajJ i^ 1 »-^ JJH " 

.5a>l ^ Ifajj ^ W*» V>.y > »>* cJ^ ,Ia J ■ 
j ^ ^ l>\* dUAJj >t« Sji ^ J^\ eyUl&l ^ S>U ^ £> " 

.^i&j j,i&i OjUi ji ««* jyi u* oii jt ojisoj >4 uu* - 

. Jjill V»U uiJULf ^Jl JlijlH ^1 j*U*» ylA *i«tl cjk-I jjkJl Li* ■ 

:( iAjtui) aiAwr si ojiuji o^'i ai;B, ■ u, o^' T - T_T 

_ 0"\ _ 



J %» a alaJl DljJVli 0_?Ul ojl^p- ^-j^ (hue) ii^Jl ^Ijlx^Ij s- jj Jl jLio 

yUl ^^.fl-.Jl OjDl ^ c(tijjl) o^jLJl 0^1 ^ — J^ P^J^ j 3 ^ 

j SoT. (Jl\ aJ\j ^Jl OjUI . J j jty ^ J^ ^ ^j 1 -^ 1 j-^S/l L»-~rf y^-l V J^^ 

Oj-JJl Ja pI dJUi JI*j f Jjb jl yb ^'l^Jl OlS' bl L. jji- 01 v_-£ vilJJU 

OjSj O 5 ^ f _jJ iuLtLJI U^j *ab Ol_jJf JU-L" oV iiLj- Ojf*J oUI^J-l }ta ci_-»Lil 

.S^jL lil^f 
.oijL; <UljJl ^^-1 JL^iAl l**j fcib ol_jJl JL^Vj d')} 9- ju jLk^JI A^iAl 

:«JlullM O'^'j Z+iJ^I Jlaftt V-V-T 

jl 'tdl (j;i cjI*xjVIj s-»l>£*J V^^ji>» oljjft dUbf SjjUIj 4aUl 01_^S/I 

.(I jIj jjat^^iiJlj Jjl /f-jfy y& cJiJaJI i-r-iijd 4~~JIj tlsL^J^i (j^p- ej^^ij (_£JJl 

*. — a ciUiVL; ,5^jj" SijLJl Ol^Vl L<4ri vLr*"^ cs^-ji y^^ 1 ^^ ^^ OljJVl 

^ Jij 01 Ibjl bl Ait ojsi (^ji <LJ OjuUj oliL-il (■ yisy jM^VI uyv A^Vl 

LS -^-j^ ij\ — i Oj 1 (ijjS/l 0^ -Up Jjjt f-j^ (j-^*" J*^' >" ^ c^ 1 J^ 1 

i_j^ Oj>J (hue) I g -' ^ w^ n Lkij ipL«j J^*JJ LiljJl oXi JJLaj aJL*JI CjLjIxJI 

ci^ilji ojj^j jj^-j Ls^i L*J-p liJ^Ai (j I ja >w> tii)JJ c3jj^l i_aJ=> (V s^yii jl 
I J — «> J — 4_ej .bjU t^ijj tfJLi JULL 01 i_-£ jiVl J lJL*V -*-g_Jui( astIjIi L-~i 
tjL_^>.Vi £ • Jii t£>£ 01 i_~£ RGB ijl_^ flJbw^L Max fUstu-l* LjJb 

. <Uxil « <uib>i f.Uijl (j ^- 4 -^° Ojii>- I (j 't> i j 

3 — =t~lJl ^ ii (_jLp J^auJ l_^»>L« O^U (jLvi' -la^- jl 5jLj A«jCL*J 01 rS*£. 

.JL^Ul J^bj Vlii-I ^ 

2__L«Lc- Olyl j- J-« Ojlvaij Jj ^jijiJ-l J_^Vl j»IJbAilo.l j>JU^ (jvibijl Jix^ J-iiij 

RYB Olj—lS/l v>Vji t) v.^ 1 OljJ^I <>V -L«Lc ^. gjjil ^a, L.JUP A^bj 
i_jyif aa«Ip OI^Jl £Hj 01 A^ki—j (4ijjjt>i cjL i S' J ; rt-* t5j^xJl <j_>* <■(£}* f '(J^) 

— oV_ 



ji P _&&-" jl T V* ■ -J J 2 ^ i_j*" Vl f- Lv* 01 j» r-jil iJLft jLj^-I o*j d\ .2j*»yS 

&U> j£\ JyJJ j$£ US/ <LaiL» r-jll ^ aLiJ.1 4wijl-lj Ax^liJl 01^1 01 . { J^> 
. ( _ s azi\ *y*y\ A* AsrjjjJll OtjJty y 4j15"j ^iSl ^)?7 3_Li>-j JiS'bj 
Ox ol = ; 'di! cjIjuLt jl [jjj>- ??JbJ s-LijI 5jLs- (j jj^Vl flJbiz^l Liiil -^ 

IJ ft £si l_^£ liJUJU Jaii OljJVl oAi <~J OLJVI iiljil Ols 1JL* i_~-~jj (Jjjlj 

sat j — \y. ij^Ji\ OjUl J^ J^vaJ-l ajli^l ^ ^jLi Max d o\jH\ ^y jlp- 

j\ Jjb 0_J oJLsi Jj£ U_^Pj IJbr i_-**» jJ» (j^i^* - (^ ^ (j "tjLiJ^ ,U— dJJ-i S~~«J 

jS^-io aljLlsM til —)•'■■■» 01 j* i_^**Jlj IJL>r ,j>-£ l>i*) L>-Lij br ,1-? . ,. j jXj ?tJ-? ..Ji 

.f- LnJiVI (_£ )i*«^J Ojlil s- 4-iljl j-U-i* (JU «U j utiJI ,j>-£ ^jL^jl illiA 
f- U j.^1 I «^j Sijlj OI_jJlj 4*£^ S-I5jj 5-Lc - /" Jajl>^ e>}[& j^i\ f- U^i^fl 

jJL_^_laS (j IJl* *-^ isjlj OljJl tiaU 1 - t-\y}>\ tjbJl t4**jJl f.j^> aji -^y.y (_iu«j*-l 

. ^jLaiI ,Jyi> jJi-vii jy^lsM JUl 1*^ L"JliP 
_<kl*j ijj^Jlj j-^Lj! (Jirfl OjSvj lAs> AjtjjJflJl 4j Li-SjJJ (^^1 £j^aJl 01 



01 



f—a .iJl s-y'/yi JaJii ^jpjcS L»uUp _^JaJ* j»L*tsr VI OljJl Olj ^i^rfl jA ^j^a^uJI f.j^> 

.^^ajsJIj LyaiJIj cui JL) IxJ jjii f.yh>\ IJ-* l*Js 5 



oA — 



.5JIp j^J Ujup a ~**iJl {.^Jp OI_J^ a? y& tuLJl^'y IS'jJU DjSvj 01 i— 3: 

jlj 'I ^jj^ 1 4~U-bJl SJ^ll mJJl OI^L Oj^I -Jjjj i Oj^tll i.yi> aJUo 0J; 

XaJ^~\ JljJV* jL^ilj ^ytJsi s-j^. J^^V ^^ j' ^M 1 £^ cJjL>- Jl5 
j — xJj iab 4jiUj ^^^jjl jtj^ 0j5m JU> jJrlj ^Ul ?-l ; .,^ll J : ( j M *~£Jl *jj9 

.^jlj tpL.j l)j5o L0U0 jJrl Ol^ bl 
o — * £J-^ <_~iil j jl jLp\ cjyb ^^-^t cJ_J OjSLi j^Ull ^Jill JLw L«f 

6— *c±i (^JJl f^aJl L^j jaA Ojill O^SC *L»— Jl <J J ^,^-iJlj ^^JiJl S^a 0} 
u~ — ^ ts— ^ «— S>*J.l fj— - Jl j-iaJ J^- lijlj 0j£ (ambient) f UJl s^l 
jl JVi ,j— ill jii; cjuT ou^i-ij j^Sfl i_^ JJiJl a^-ijjb jJUi, l.j (animation) 

^ ijl ^ o_Jj V-^ «!** J*jS}\ jyL-yV 01 Atmosphere: JaJil^.j^-1 

J * v-L jljJl M 0j£> liij ,. ^jJi jjjl; s^Vjji ^^ j^yS/l «UT alpjli 

jsL ^ yS/i J^J.i ^i o_j5; \>y*. cr ^ i ji o_jSo ujuxi . V j>Jij Jj>Ji 

.^i j^ji, dJJjjj v^r 

0S3 r L^Vii jity ^ owji Uj£i U^p ^Jlj ^^iJi ^ jjJt j^ySU 

■■*«* J^ ^J^ cA ^'A ^^Jl 1^ J^U jj^l 
>l ^^ ,^l <^^ > jtj, ajV jO-y^l <JU- jUpVI cw J^b 01 v^ 
j^, ^j t > , v u, ..ill, J^Ll ^| _,f ,,y,| u^ ^ ^ j>Xrt ^^ ^j^, 

.bjb lp.jv» 

.»>w.ij ^Ujj w- jjsl o/J ^rt ,i_^f i^.^ <uui fr u-J» 



ill j&j ojj — p (.j^aii jjy ilUft (j«J J,bJljj jvi^ujil <u .~J ^-jliLl ;.! ,,^.all 

(•1 P * j si> ill 1* (j~J Lijij^ ,jiJ-J *_^si=J jLj <M t__£ y»-aJl jJLsi JUiLiii 

. f b_^. jMtj .ji-iU «._^ U^ «(ambient) 

.Ja^l ^Ijill^ *laj- J^S ^l&l fl_prf 

.s-UiiJl ji ^Ijjill j ->j*-_jU ambient light 

1—^Lj ,i5 I 7T-. y?j j t fjl^ fivl 4j J jJLj Uiui>u-« OjS^ L«JLxj cusjJJ Lxj wh-SjI OjJ 
s * : . . >■ <u* i>-Ldl ijLi'yij (Jt^ iSyjo fJ>i\ dy \1aj «.L»^Jl (j j5\ f-ijji Ujlp 

Oj £j of «~ — £ j — o-sJl ».j^ i-iviij (♦—ji (/JJl (ambient) ^UJl s._^l 01 

Ola Max jV'-v'j cJLjAil j«utfj t_j^l jJLsdJ ^1 4~«Ul j. t ^ -> " 4^liJl 5,lj^i> j/l 0} 

oi s -uii ^-^ dUJJ ti^sjS o^-j U 5 ^ u^-j ^ JLil J 1 * y ^V** 1 o^ ' 

.y>\z OjL. *^^ a^idl jfi (Spot light) y^v» ^i 01 JjiJ 

Temperature: £*«Ml fyy ^"J^ 
c j^.1 p j>&-\ ^Aji lJl~» »L»-^ OA*ii y Sjjail i^Li^ 1 o ji ^' *j'j*" ^j- 5 <^l 

5000 '*m Wj 2000 jyJil o^ ijy d Jj^ ^ (j^- r^-> -^^ ^ 

.10000 tiijjJi tl~Jij 7000 a*aJtt ^^-Jij 



1. — 



^\x — il Uio (Sat) ^M-V'j (hue) ^Jl y> jj^l "*}j>- **• j-s J^Lc I* 01 

.(Value) 4~JiJl Jj'LC f.j^aJl oJLi j\ 






Ols Jljs-ty f~*£j sat (_^«jj hue ^/-i^ iijiiJ 01 «_~£ u^j ZA&- olJLi 

.*^jdl j-bi^ <L^iJ (.j^ai\ U <_iva^> ^Jl (Value) 

(Incandescent): £>JUJl LaU\ 

^ — » <—> j& £g>- OjlJ ojly- *-U^* > l (*-» /T^ljjl — yta 0^>o ^JxJuJ,! Ljj_^jj ciJaiJl 
.TtJl j *\ [Ajj OjSvj* Lii (juL)«i«*^» (3 <*«JU1 o«.Ui>J OjSJ L»JLp« , ( j.-p_JuJI t5 i i-* 1 

jiSi SjLI jJaxJ ^ ^^IpI Sjlyr ,j^!j ipl*Jl i^JJl Jt» Oj& Jv^-jJU.) aA d\ 
I »JLiC-j ?jta s-yi> (Jl (U^J .V"- ^J^ L^Ui^l j2l IS^iJj Ji^JL« .JSwo Lp-L>til 

.(^4ijjS/i OjiJi Ja*; vJJ 1 »•** ,y«£ 

.^r^iisOU a!jL» sLijj 7tf*aj f *LajL>-J1 S^JJl {j* Js\. t yL i A OjJ 2L«JJ| Jl* .Jaxj 

01 j iVl Uoj-^a^ lA& ijljJl i_^-o Ul ^1 t jiJi jA cjLJJI »Jl» 0_p of ^ (t-e-^L. 

.jlU-I OjJ t^ljjl ty^-SU ak&l 
J j Ml Jujj 01 liJLLii jiSl »jljl cjijl lil» btf Oj^j iLJUl oJla f.j^ j\XL> 01 

.(Linear footage) V^ yM- 1 

«jul j*iJl oj ft lilyJ dUJll <LJLiuU -U^-l ^_^Jl jiU" (%-^JL; V (j^^ 01 



, — » (Render) fj — -f W^y 1 0_j£> t^^Vl ^Lp^Ja^Vl oLJJl ^yuu 
J^LiJ Ug-i5CJ_j .ojJi ^AjiS'lj l^ljt-il oLoUl jiTl ^ t^LJJl «Ji* jCju 



_ n\ — 



j^ 3 ^ 'Jjj' ^J*^ i_r"^ ij?" fj^*" *A *Jj^y jxH^J j 6 "-*^ f >* ls* c?^' oLl 
J I — £ Lg *-« jiji 3pUll S^JJl }li«i 3*JJ jjj lJl~-l Jui" tj^aJl j»jljJ 0} 

Oj 1 (kp^ "*«J 3iLi» ■** 4JjJ-« 4^3-Urj A^jiAs- i_jiy'n\ 01 /pot . i_JLjb^ * *^n\ • , J *-^> 

(Directional Lights) 3 — j^^il f l_^>S/lj (Spot Lights) ajj^Jl JaiJl 01 

3 rf juJl ol«j (Ray Traced) J^ J^S^" *^> l-jl* fcjlil 3~>jbJi oi^JL" ^Ji; 

. t_— u>Ll« OjJ *-• <LjL^> <LsLL5' j»JL>cu»J 3-oJjJti^J.I 
j» ; )^'.',.J 3*^i^ 0l_pl j-Waj c^Jul j-Jl »a Lj^jj ^JjAi^J (_g Jul 0«iil .- j ■/- ^ 01 

,4j<jIj Hjjtsj J. g A U ji^j 01 

J — &j I aIp 0j5C 01 J*s, (Max) (3 cjLJJI «JLa cjIjo'L" f lAJl S^UI 01 

.^j^Jrl ji oj 01 ^Ust- ISOo « .h;.,«i 
01 i)j-Aj 01 <_-£ tj^ J^h ji*^ ,_5^biavVI o>L<JL!l OjJ 3^^ 01 ^ rt-^^lj 

,\jiS~ jUpVI Ow ^-jk ^ j&& •'i* 
i Sj—A 01 ilia-lA /j^Jj 3jLj*j> 3JU- jj-vaJ *! (t-^y 01 lilsJUb Oli p *>../?.«, S c~Jlj 

; 4JjJil f. \j*j> $1 ftlJbvu.il 

3 >-ji ijj^o j\ ci^ii »jLp cj_ji*» Jl^A» fe-i^j 01 jA (Max) (J5 liliJL* 0} 

.lLI) oJjlp ,_* LgJt^J (^il ^JL^Jallj .bu^ J^Aj 

Olj If JIp JU^j IJUfcj oljj Li iiJLi"jUI cSJL. J^ JUx*j (Max) J aly L« Olj 

cljIjj S'L" liJUbc f.j4iJ! jjUi* OjS^J l»jhsi ^Jl OljJtyj L^^j 3J^v*ll cjLjI&I 

f.\y0-}\ 01 .(Render) ^/v^ ^ oLflSOVoijJi ^j j$aU aJl>- JLp i^-Li^ 

4 ;^ cJL^jull J^ta »jLi"V' (^ L* JLifi j^ J-»«3*«j 01 t_-^ (Sat) ji^" J^»j 5*«iAl 

jl^ bl oLpI tAi^i .dJLpy (_^JJl jJrl ^ jj*Ji3\j jj^J-l Jj>tJ 01 J*15~ J^^j j5^. 

3 *j>*i s.L5jj «jL-- Sjlj} -L^ 1 !>^»i .3Jl_prjl cjUjISX J g)?7 f-UiJl cjLjIxSI J*^ 



ftlj^llj 001 £j* (Jliil Jv^l 

ijL-aj^Jl f._j^aJl (3 (jjjl OjJ Jt^rjj ^ <bV ^J ^j-"" SjL~Jl jjh'- OljJl iJlXft Jif. 

.1 U-l 5 J g .v. » *C Jig-ill jy/sH 01 jj^-t Sjjii L£ljJl f.lj-^1 «:Liol SjLpI 01 .^pXaJ 

3 £LJ| o-lj/hJl jL^Jil JUy US' lil L»J JbjJ L. UU 0j£j 01 j5j: IJjhj 4i*L, Ol^Jf 

.Ls- *ij4^. OjSo of dL> i_^ lIUJlJ . P l^i.SU aibyjl cjIjL^VI jf>- 
it ai <LpLJav5>I o^L/sl cjV^y- (J **jy IjJb^-Li 01 Ojjj-^il ji- 5 *^ L"JL^- iwas - *>a 

.JLg-idl ^Ip d\j\S}\ ai* 

OL -»j LLw>rL« IjJl^}^ ctijjj/l tj^a^-^l ijj?-Vl j" **«J s-\yi*\ 7-jLJkl j»JbtL^J 

- *^ " (j!>Us> « jJaLl^ ijajt* f^r"^ V^" (J^ OljJ )/l o-i* (T J*-*-** ^^ "-^^S'^J 

.^yij^l O^Ul ,j» jiSI v-j V^ 
. jl» JLg-i-« *^» ».L/»ii cjLjIS >lJbtu*l JLp oJUst (JjIjuIj LL Oj>j *Jj^j-I s-l j-v 3 yl 01 

I *J lij ij ibrjj^ll Ai^Vl ^iajj <J^Wl OljJl £j-?- (J-Xjo (jiaj^l f4i~Jl 0| 

.L^JLp ii^Liil *ljv»^ 
;^I5^//4/ > Ml//J/yS'/ 

~g !l Ol jJ^Vj 0Ll^iI*«>- —;■,'•'" ^jI^p 01* iJjL* ^1 yi>\j ejU» <Uuj ,>w> c--ij lil 

I i /Jl O^JJl 5JLj jy--«J »y>UaJl aJLAj (j^jjl OjSo Jii c^AJl t-j*aj\ /"-jl* il>_jJ ,Ul>j 

.«ll jjSCi; i__^- SjLdl jjp _jl JUl jtb. t) *L.l&l OljiS/l ^j J jjj'L" 

S.j J» jJU-aj" luLJLj (ijj^l jl_prjVl OjJJI ^ CjLjIS' s-^csiu dlli ^jlp J^ 

J ...^■'Vl Si! jjj dili (^jJj {JjviSl j-UoaJJ 0_jl!l oJui ejLiji jLajjjJ ^rivl ,y 

jij =- t-^y ^ ^— ^^ ' (ambient) fl — Jl »j — ^1 Max c^^ — ^ 

_^ — j x^X\ J s^JHil i^l^iil ^.jS^nil (Sy^\ JT ,^1^ ^ (environment) 

. JJiJl ji»b-.j SjLdl jjp cj 



_ nr_ 



sULiMI i j^JaiU t t /'yJl 



JJUJI J^iJl 






cjUj — o-JI j — . ^L. jjp jl jj-L. J5Lio jL- Max <j ^J U Jijw 01 
L5") j^iij Jxi) oUj-^lj jw^iJ rl^ 1 tl>^ Cr^- Ov^' oL»j^j Oj .JuJl aJLj 

4J%' ^U<aj" f Li^ 4j*~ls> t-Jl jS ^vu" OS/ -Sjjj" 0? j^. (lSj^-S/I CAD 2"IjJ J 

.Max j jIju^I 



.^LiJ'yi oLL-& rt^J Ljjj v*^" (ij^ c/V^ JLat_yJ JS' ^yu" 01 



(Orthographic) XoUidl/ J»^H 1— 1— V 




£j\j> Jb«_<Ju Ub^jl 4L*JL* 



liJUll JsfliJl 



ji J 1 iV 3 — «^« ,yij jj^* tS 1 'JJ^ /90/ ±>rj-b. J-*LiJ ^Jl ^Lil ,ybj 

j ,JvAt (Sj^J. l>j\y j$£ f~J?\ ^p Ay*$\ Ji' .^^"j^/lj J=>j>& CJH cjIS^UI 

Oj £j Jail -Al J fr^A JS" .jjJiAi j j^Jij c^JJl ji^aiJl jt o_j-iJl <U Xx-ji Vj 

.oJL*Jl ^ jjSl OjiJl j»L-orSl j4iaj c/-^' j_jJiJ>l /J^** i/W*^ o*"*^ 

^^ .(3-1) JS^iJL. i^Jt ^ ^^^ ^Jiu JaSLj.1 Jif ^Jl ajijAjJl ^bil 
*Jp1 ail ^- Ji>\A\ \f \jj$d djkH (uyj*- -*-*) o i -r i '^ C&S^ U^iJ <£jj*^ 

.(Top) y-IjJi ji ^aty Jii-Ai — ^ 

.(Bottom) Ji-Vl ^ ^LlJI JaiJil _Y 

.(Front) ^\aH\ jt ^1 Jm-JlI _r 

.(Back) yili-l J*5 — SlI _i 

.(Right) ts*. *j-y>. gJLM Jai-il — ° 




-nv 



frLiJ^I t jjjiAl t ^yJl 



oJlill J^ill 



L , R , K , F , v^V 11 J* Ja5U - 1 ••** c^ 1 ^Li 1 -^ 1 -(Left) t^Mj ~1 
.4JL1-J1 (X,Y,Z) jjl^ ^ XiU* jSLio S2JJ ^Jl B , T 

Jl ^s-J^Vl jj » JaiLj.1 JbJl JSliJlj OjjjUjAI L^oai^j o>ljL«Jl oJlo. 01 

.^Jkl OlgJrlj ( _ ? »-*o jyL^J CS*^"b (-Sj^-^J i^S^J L?** ■!**-»'• (_j-»— "J jJji-^V 

.(^jjJiL* (j^j^ £-• (3-2) ,_p^ i^wsj^ CjIjLuJI aJLa 

.j^jJJ LJIjt lyai* A^-Ij 01 ^g*j «LgjrljJl 

.(Clip) ^yo-^il Ijj^lSCJU jkdl f.jJrl luvflj Max j *^>-^d) l£~«bp L*ki« 



jb«Ul^l jjtt^jjJI T— 1— V 




3.3J&JI 



^a; ^Jlj eJjJl (j-ij **-j ,y jiSi (^jj jl lp_^ 0j£> V t^AJl ^yJl y> 
L_iS/ **-» £*V ^ ^Jlj user (j^yJl Siib Id* ^pji Max Jj Axonometric 



_nv_ 



j\j> JjkJJ Ui>yl «ULJL« 



oJlill J*mJI 



(3-3) J^ ■"" iijlj^" ,e* Jj ly"Ji ' *Lr" ^^ J^^-^J O-ilASi V JajJajLl Oj 

j—50:. <iS/ User ^ jiSl <Jjj&^ <j>j*^ ^y^^^i 01 O^Jbt^J.1 J^uy ^i 

Jajill j rt->j>tS 01 »-.►»■:.■.?. . Ag-o I IS-JUj Ifr./jno LiLS^APj ^>Lxjl JbJL^-j ijcujfj 

.User 



camera target camera view port 
J, 




M B ffl B m l c BiijSBflJBl S^rM ^^ft" " ' 

ifcldiSfview- f -. Hi 



. ■- ■*?w??. K^ ^ f ^'tf |?»raff^| *y i( P |.' T'^ Mii'^iikiV ittfiiflTii 'if Tift fur i r iiTT'H I iVi IVil ihi Vi TtM 
g^g^^ 3^j^g^g^ |^g^^a({^^^l|^^^H^^^i^^3^l^^^j^ 



|(M«C*j%,. 



IS 






Ujiill 



-ia- 



s-Lij^l t jjJaiLl t L/'yJl 



cJUJl JvaiJl 



OLj^fl oljj L5" Lft«ju objlSOl j^Jif jjP jj)aJ.I jjju 



(Max) J Ijyl^Jl 


OLJ^I t j^p ■ 


.Target 


Jo\A\ (yS- k^u 3jjULiJl jjjidl Sj^Jii . ^ 
5 \ih\ Jo£j Station <_£»— >J *h*> (_jLf 
■kL^ 1 J^V er 4 -^" V^ 1 J 


Ijw^l&l 0i_. Jj ^ r luLl IJLa . Y 

yl ^iii JiiLl IJLaj (Target) i-*jAI j 


J_^£ JJ-I IJuoj lijjJl jT rj >Ul 

.4iJL 




«jj vaJl (Frame) jU»J (_5*— >j c£y^ 

(Camera Viewport) 


4 , .1<M aSC — ijl y> ^j xl tSy*~* . t 
kiili J i^jjxil (X,Y) (Home Grid) 
.j^JaJ.1 ^y^ SJiU jl User <j>f- 


j »_j Ji>bi\ *A& (Jwj t^JJl (^ji-Al . t 

.(j#) iSy^* (j**** ^4^*1 V*'j^ 


3 — jaii ^ — -o 1 * Max — 1 ,j«J . ° 

J Xj e'S IjyilxJl l/Sj*- aJLiLLi ,_/>lii-l 

1 j -.'■» Jsb J* l-— wLl* IS\^£j 1 rt-«L30i 


JajLl iJLftj ji^l ii^- f" Lajjl <l^ij jA 

J — ^ 'ty'j^ 1 ^j 1 -^ ^J 1 ^* , Jy ,l ^' , 

.(^—A^Jl 3 jaA) jiS/l J ^*J 

^Jpl Jl tJ^P Oji Js>_jjaii-lj ji^l Ja^ 



1^ 



i\j> jLkJJ Ui» Jl 4jLJLu 



oJLjl J^iJl 





.ji^l Ja>- J-i-""^ 4s<uj 


Jfij *i\ Jir- (Fov) Max (J ,_s— ~j . 1 

jl Fov 0| .(3-5) j£ JUil J I— S 




Max L — * Jjjil iL^lr*^ 1 ^.J 1 ^ 1 ^l ■ v 
.51,944 0j& Ij^l&J 


.45 <j_5^jJI ^ ijy Dj5o U 




JQ.nd)l Up! 



Sawfe" 







MJCAB 






^LSJ^I ( jjJaJkl t (j^jjJl 



sLM J*UJl 



(J Lp Lg — <wajj iajli IjIjJj (JjL^ f ^ . " . " . "j t^i^t^aJl UjjJl (J* (^oiLiil iP^ij >i^» 

0V_-! (3-6) j£— 4 j i—^^wJl yjjjlj ijl^lil J.jki-1 JLp jJL" aJ jjjidl 

./tvcjjjl IJLa ^"ji (jUl J^-'j o-b-lj (c-i'tAj 'UaJiJ <u (_£j_jJsli* tW^i *— ~*^' 

.Toy block f Open f File j^l . \ 

jl Jflj nil j5"y £• Ji\yJj ji ifl (^ A^>j3 (ij^UsiJl t_JljJr (^^Jl ^JaiJ 

3 kiJl jjJai*) jjla;U IJLa yUj i±DJU aJL>-lj ^^ ^kaj L*> bjjj 4JI i_~~jj 







&3j£iJI 



.(SJb-ljJl 



— V^i _ 



jL» Ju^jL) L^9 Jl aLJLj 



liJlill J**iJI 



j * Min/Max ^Js- jaA\j jl . W Jai-iu iil^Jl 4ji jL^V flisLJl oJla jL& . Y 

.Viewport control 

J «_)u — Alj Ijv*^' <^l f Select and move ,Js- j£>\ olj^Vl -kij-i j^ T 

.Top Jeyti a-i*Li 

5iil — J t) jJLJl Ji^-Vj X,Y t5>u-Il t) Ijyl^Jl i_o^l Top J>j^\ SiiU J . I 

,j i_3Jliij Ijyil^Ol l)V aJj-ljJl AJaiJl JJ^" (j^w 3 Ijy^l ,J^? .\jy\Q\ l j'^- 

cjjilj (j^lS3l ilj*- /r s.Lai'yi ^UiJ <i^*y (Spacebar) &LJ.I i--^ Jai^l . o 
.(sJb^lj *kiJ csjjjidl l/'^JI { Jlj) Front ,y>jp SaiU j 







Jj'ihii'iU jj h'l o . f 






iwUhtq^; ; t 



s,.l r 1.j^ij| ; j' - :<.r\- 



- =tehlo.' w ■ ". ■ ! 

J&ilSslL 



T ShflWAnJ'. *' 



7-3.I&JI 



JLc- iS^y^- o-J^Jl^i aJl>-l_}Jl ^kiJl j_jJi> lJIS' lili c^!^ t^i^ -^jJ *J^ Ctfl"^ 



-VY- 



{.UuiVl i jjk£.\ ' (J^J*^ 



liJUll J^iJl 






i (j cjliLJkl JOJl^ (U— J' (>• *j j /**"'j i_P^^ iJ jc: * , " > ° Q i^K a ^ l j_r^" '-'i 

.Toy block max <Jdil ^ £^ . \ 

Move ,Js- jkhj Top Jej& SJiU ^« Ij^l^Jl ^jiiJ . V 

J CjIjj «Jl -la s-Vj top J°j>& oJLaU J X,y cS^U-il J lj^»lS3l Jaii iJ^p- . 1 

01— * iji^ 1 =M t5jJ — ^1 (jr^rj (3-7) j£iJl J L& Ij^lSCll ^^p SAiU 



4aLii yLtXLlS J>iii-» -V 




as Jtill 



vr _ 






.^|J^ 

Ja >. ^ jjl ^^ 4kiJ ***" Ul» j»S/I -W ^ Jil «JL.bdl X>J&U CJlS^ ISI 

.(jclai'J I jy^* ijJjJLi cJli ,_ji jl a-« ji^-« Jj^j y^j c-a li} 

:JsLij ii>^i)l jj^-* S-AjoUAj 
.W JLp ^u Toyblock max <_ilil £^ . \ 

.olj-aSfl JajjJ- <y Move ^ J&j Top ^yJl »^ ^ \jy&\ y^ .Y 

>t jukiJl j^ julia X,Y tfjiJil l >w» Top J>j>& SiiU cj ij^l^Jl *iy . i 
dj^ill jjjii. JiALiui X,Y c£ji~S\ cy^° Front ^yJl SiiU J l>*l<ll il^ .o 

.(3-8) JS^Jl J l*S\J»Ui 

j! ^ *Z- y;l LljjJl y> iOP <J JLg-iil j*^ ij^-jii ^OjJ.1 j£^Jl i)lT lil 

j^ ^ *^.j Ju*i ^i.t)bJl i»liJ ^ <^Ul.l i)b* dj£> l)I ,^J . . ^iff jf t/^i— 

Ja ^ J & -t^y^ i^y" J^ il>^**!j J"' ^^ij 0_^^j dj-^wail 0U> J^w 

_— c^4l jl ijM-l cJL. lilj jiVl JLp yi^j' ajai 4iJj ^jS/l <^ji-i c^jV 

.jiSli -^ jii j^ t3y »y.L» ^>>s ^^" -k^ <ls ^ ^ u^j^ 1 c^y^ 1 



-Vi- 



pLSJ^I c jjjaAl c Jsj& 



LiJlill JyaiJl 



(3-9) j£ >* d L«^* -(3*^1 -^ iJL ^ £_}&> iSy*^ &\ y> ji^l ^- fyyw 

dj— -ii IjilS' lil L«-i» (3* si -Ja* 1 - ,j^4 <»-*/^ ^J^^J Wiy" Jji^' o^i {j»\^ (J^* 

.dlli* jy'jVI (Sy*** fj^j ,J& 

Jo} JLp <Juj _jl tlL« JjJsf ^ya^AJl iJi^i ji^l Ja*- (jjs ^ij ijj o-S' lil 
jJLp lJ"j ji tiii» j-^ail (j^aatjJl \X^i ji^l -!^>- ^ (jA* 3 ^ (j^j iSj C-jS* lil 
, ,U.^ C J| ^aJl (j ol tflS' JbJj£ U^jf JU~ t) Jl^iil l y^> jiy\ JaS- A^aj 

i 




asjoj 



t( _jil JaS- ^j^^uJ Jl (J^P fJ^ \&*- j*^ (J^--*! f Jb*£i*j JLftLiAli 



_Vo _ 



oU_^JJ Usjll 3LJL- 



ilJUl J*«Jl 



Ijs «l50l liJjj^ S-^ ^j^y ji* 1 ^JLajJI oJLa cJli' lit* *1j ,JU> f- yhy j\ (Ji\j 

^Ijl dL^ 01 .JlS' j^Jsj (3-10) J^i . M^- 1 Sj^o -k.^ jf =Lil4-l jil ^ji^J, 




tjJUjA Ijj^u" jlibil Of 1 ^Sf~~» i3*i JsVl Ji>- 



4 kiJ J *sj ji^l Jl ,_/9jVl (i_j^— • (JLp doAl JbJj-l A^Li jL^u. Jit* 01 




11-3 cJSalJI 

-vn- 



frLSJ^I I jjjfcll C J>jA\ 



ilJliJl J^aiJl 



01 J^l ^L_-J fj i jSOj >Ul js- oljj L. I-U (3-11) j£i .S^^Ij y-i-%" 

■ ■ : l I Jj5- i UJl <^y ijl^ *Ixi 01 i_-£ r^^ iP^i JJ&^ (H-^ (_S^J 




1 2-3 c- W . t.l l 



jj ^aJl aS"^- (JLpj ^J^i tj^ 5jJLaJl_j J^jJ.1 iJU- ( _ ? Lp jjjIj j j)^ . U .U 

j^-i> I - Ipjij jLl.j tfyi J^-sAl ^ Ji-Sl c) 3-12 j£jtJl j IS 

JM_^) j-Jdl Ja st- Ajb J* U-frJl j^ Oi^^ll ^ 01 £«_) .jfcw. 

9 Lkil (Jaju Ji^JL* IS' /^Oj (iiJb^ oliL~« JtAs-j fp*J-l Ailx^ cjL»Jlp 

: Max J S&AUi Jui*i SjJJ 1 -f-V 

lj><lSJ! J Ji*^ Max teg l y^l° «J_prjll jLof J^-~* jjb^ c^j cjU150>I 01 

,? jvaJl ^^p Swiiljj j_jjidl (j^y 1 SJilJj 

JlSs aVi »jla jl»-1_5 .iiji j^oj (JlSCiL jjl^Ai Id* Mjla^ojI (jylji Max -i^jj 

jj—^jt.j .jJLiJl jliul ^ jjj«j jt (lens) i-^Jl <jyi J^ ^ j«j c^JJl 35mm y> 

j; iLJl jSsJ ipLp Ijv*^ 4^2^1*1 L* J w»J L ii=* t:: *~ 4 JLALi^ jjj-/i"i MaX (Jij° u^ 



VY — 



jL»jLkJL1 Uo^I iLJL* 



cJljJl JvaiJl 



/ 35mm Ij^l&l cjUj* £ljjf . ) 



4jj1j <Jw?j J Max *i>jk U^ ^j*^ (Jlp- 35mm ijylf>3i **»■& ,*jw>- yji 
i_i%Jl ol ii>-Vj (3-13) J5li .ljy.15^1 ^y- SiiU ^ (Fov) l>«l£jl ^y^ 
c70mm jl 4X5 cSj — =^l j»^l £_ljjt !te»i Ij^l&l ^ ^-iJ >u c-Jl lilt aiyw 

l^JS- ^LS 6} .(FOV) I>*l53l (j^j^- 'ij'jj *-* J l*Jl (j"li* Oy -JaijU 4ib3* C^Vlsr Li 

p>\ — Jl ji *J csjL~. Ij^lT ^yi 5jjIj Ja*;^! ^43,64 y> v^lr* 1 ^ Max 

*±fi (45) 



gbjeot TtipBa 



Targe* 



#ree/ 



1 



Name and Color 



|j| CameraOl 
— Parameters 



. Lans.'l 43.456 [' ^rtf rh 

1 r Stpek~Lcifi'soi- — r— ^ — .-' ■ ■ ■ ■,; 

28mm | 35mm j 50mm \ j 
85mm- 1 '13Bmmi ; '2Q{)mmj )■ 



I ShowQQneVv 
T~ Show Hotizor* i 
ff E nvirgnmefit f|ana«> -~ 



ia3 jiiii 

MAX^ 



jj^=c6 c^ijj (^JJl Iji-«l53l ^j* <>jlj j£d <J*ji y^H. <*«JjJI ^LS Ol^ lil, 

.dili £*>ji JUl Jlii\ c^jjkii ^^ 
.toyblock. Max U&S J*- . \ 
.Select <= Camera ol ji^ *Ui^l j\y- gy jl^M H ^ -ti^l . v 



-YA- 



pLiJ^I ( jjJiJ.1 i L /'j*'l 



cJliil JvaiJl 



20mm <jj — «M J^> Oj£j clj^lSOl oLk** ^^J Modify ^-^J ^jIp ^ T 

i Lg -»iJ l>«^3l Lojuj cjytv» JL5 l^l^Jl ijpjt- 5aiU jJLii 15mm (J^ y^\ . I 

•^>j — T jj Fov lji-"KJl ,_/»^ *jj1j OL Top l/ 9 ^ »^^ cy -h>-y6j ^j^s 

j: — £. Iju.l5l!l ,ji>jpj t/"L^ Fov (j£jj il^" (I Ijy.l50li 28mm Js- _^l . o 

. jjjadl <J aS'jJ-I ills- IaJUp Jjuj 

(<? ( ) JpjA\ AiljJ irjLi^. Jaj^i J Perspective J^- _^l . V 

JLj J^ll l&'j^-J p^r^> <JLfc^- UljJJ ./""""J '*^f* li* -1 'J 15^' l/'J ^J^ i_^t-joI 



jjlj jl %L» Jl^L- (48,24) ^ J*f) jf 50mm ^ Jil ojL-AxJI ^Li 01 




\m 



: CamaaOl 



flPnSfcTJ 



^M^tHfajStack-- - - | 



HlTaigetCameiB jyi 



SJ.ii;: ivj 

jotectttmLevet 

susdfesir'" 



Hi 



P««m4 



r DilhoataphiQ Prcteedpn 
- Slock Lokm-j 




r.'Shw'Eoiit '•/*"": 



14w3Jii)l 






twblji « (^jjjii* aj-iJ i_~«~«j (ivijjyi SjjIj) «-*28j 35 y JSI 4*--Lp j.UijI 

^ ~j"j «-LiJ] oLS' (J^- bLjipl liJJij 4j^Ja^i« jl 4~»lj.> cljulJ jjlii ^JUl ^V' 

2^- --H J^P <*-JlP Ul£ ^^ ((^15-10 ^ ^v°l) l-Awr »JJ*V <J^L-JLP l)I 

^_JI a^-jj 178 (Fov) Ijyl^ 4jjIj Ja*; (9,8 mm)Max <J a-Jip >^l o! 

l y^>*~5> Ja^i L-JLlp dJJi jLt«j .Iji^" ^^ ^JS" fcw-li* iS' J >- ,jjlxll <jujapf Ldxj 
.jJUi jfa (3-14) j£i. .Xl ^ »jZi J**** ^> l*I& 

jl^ .ill j; SC" 01 fjh~,.ci hj^\ oL-a*JI j^*— ; 50mm jy jiS"l oL-JjJI 

j—iy^ cj! «-ju> j * L$JU£ ( ^5Cr, <_jjSLJb)l iJ^L. Ji«j .Si^l oi^ 1 o* J^ 

jLg ^J.1 ^S^-j .U-,J-?„J ^iS"l JL^iil J«r oL4L> 4*^ Lftjylj'j tOii-^J 1 ijij^^ 1 



tolas' L>Ja^. Dj^j L*jup j^AI oV ijj^i\ *~»A* IS ^^ 85mm ^aJl b\ 
tJ j jT .^.jCJL" joj a*-JL«JI aJL* Jtoi dOOmm Ji« i-JjJJ 4JU! p-aJl Ju^c^l 



-A' 



*Ui^l 4 jjJiAl I J,j& 



liJliil J^aiJl 



a-j^. j p OaULI J^L-i 05 yjoJl J»li <i/fcJl jjji^ cj"^ colJbyL-lj <u^i 

■ OfrJtil 

±j jlyi Oj£j ^ jjajj Ja^ g;! ,3oAl tSjIwi ^^ij e— J Ijyl^Jl Oj£l L.JOP a %. 




15.3 JOJI 

I .OiP oU^I so* ^A^flj t-UU; li^Aiii jjkx* Uo^ ^^i ^ty cSj^J. 

.villi ^ (3-15) JSLij (Fov) \jy.\& jej; hjj juy 

of j — <^ ^jSU ij^ ijfisCJi j*£ j_jjiii j ^uydi ytj ^A ^ 

.(3-16) J>-i Jaj\ "n!)yuu> jji- olpVijjlj vuU^iJ j j$> 



k\ — 



cjUjLuJJ \*aj>\ 3JLJL- 



ulJUJl J-vauiil 




U yi*j*i ^ 1juJo]\j lg,W,-»tX, L^atAc-j O^iJ.1 ^ obJlSJl <~-~^ y kl*s- jj> 

;4^2jj*]\ J#jJaiM ,_ya*J (J^ ■JUioj SjJa^- ojja^- 

ju.LiJ.1 diJbi ji~ jy 1 Jja- flj J^ ^-^1 J^ tSjJr^ 1 O* u~^ ^^ • <-r J 



-AY- 



s-Uj^i c jph i J>j& 



jJliJl J^ili 



U- (its' ^^JsJ dUi OjJb -oSl ii-** ^a l y^s> iki\j^j ~4A'L5^ c^bjlxil J**- . :> 
^ » j^ j\X!u> l j}": *~** *y> j^> I^SoLAj" oV J4AJ.I ^ Silj c— Jj 

4_J l£ iA\ J JiHj ^Jl £JU SU»*il AJ_j-ii-lj Oj«Jl <SrjJ :!Ai*3 y-JiA 



Figure ground . 1 



Ul 



01 .^JL^-A* O^'j jJjW iijk^ JJaJl (j^^J LiL^-l Oj-o-^^ll ^yuo 

ji-jt lg .-il ^j *Uy vl* Jili" »ljj- J^l J^b obJl^Jl J*4 V^ 11 »*i* 

^ :<7 ^ II Jl^iVlj Jl*^iJ U^IJI iJIjJ-I J& ttfj J^ O^All jl^l 

(3- J< a j .(Figure ground) Lfc*~J a~£Jl oi* co^ J^Aj ^^Jy V cjLji£ji 

(Renderer) ^ w» >j*-jti (Display Alpha Channel) jj ot Uuf ^j. 17) 



J*KS 




J ■ # , , . ; 



mSmmftmt^ttmm. 



17-3 J&dl 



_ Ar 



cjU^JJ U^l JUL. oJbJl J^aiJl 

■ t 
.aJs- jiJL; J^ L> ^ r frlaj 

4 — J ^ki — «J J — J- *j£ Oj^J 01 ^-^j **-« 0_p^ 01 |t-6-» (^j |. gl"^ J^J 
S^^. oJLji Ijj^l^H £~J jJJi </iji Shift Jvfr Jai-^Jl £• IjylS^I ^^^ Ji* 

1 *f c(animation) aS'^di ? j^jl iJu^- ^ a^.LJ cJlT lil L^j-^a^ tolj^lxll 



-At- 



JL^iil ^ l*£iJ t)f -My (>J oUlS3l JjsS^j kri<Jl j f- j A. s aslI JL-pL laJ 

?;ju* jJl; </" ■*"» j' ^j-^j ^ jU ^ ^J^" ^ ^^ £ ^ J* 

,j»U 0j& Dl jl Sjvi - J^U ji js&\ d£> of v_A* J* 

.(Render) o^JJ £j~Jl jij-^l V*f ^ 

.(Maps) -sljil olivlj ^jj LfrL*^ ^^—J ^UaJl ^ ^ 

tp ^^-Ji j aiJJi cv- .y 1 l $* ^ D ->^ ^^ ei * o* h -^ ] ^ 

.Lu.,.o.^.7 J L$*-b£ ^Jl cjUidlj J-^LiJl 

iJUaS ^Jl (jr^l CAD =UiJ? uj>^ t^-i^Jl I J* 0j& Of v^ «JJI ^ ^ 

lil» J^i" S^r SJlplS .«L4VI li» J ^jj^ j£*\ Oj£j Max Oli »^>Xi iiij fUai 

jf jboVl JL^c-I yjitf of viJL^-t 4jf ^ V IJL*j «^ ^ ^ jSJ cJlT 

>( y»y> Sl^l y>> Max oL ^jJU 0j& Ob <ui*j U as^JIjj JSjJI J*L4 

^yjail yjJl cSji— ^ JSf yjb JL^-i- i) LOUIS' ^yJ 4jjiUl 4ijJl c?Jh— 01 

^jy. ^-i^l J*£ L. 01 j \^-\jA JyJ\i y> V" 1 -^ *^ J^v^J ^-^1 (J** 1 01 
jA U ^b t^ 1 '^L^ 1 iU ^^ >\*& ] J** ^ 1JL ^ U^ <£j*M ^J^ 1 r 1 ^ ^ 



A°- 



-.l^UJU L^Jl *LJL- 



p\J\ JsaiJl 



r j-j j^' ^ ^ ^ij *u,Sii 4ioJ •Ld-yi ^ j^ of ^ ou-Sfi <>~ j 

u^J^ 1 iy ^^ £j^l ,>~ cforensic olcai; O^As- a*,Li~. Jbt JiT^. 

.^-Jliil j\ 3jjLojiil 

(Threshold) -Uj^ a*-^ <Gl» aaii &> UJa-j ^Jl ^lial ^ ^L iljju of ^jt 
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"ImiUJ 



I 



QC.fttTi| te ;~ 



JatKt 



J2U 



■i.-w-H^t^'H 




1-4J&JI 



J^-^l ^l^l; ^ULl LL'Uj ,^0^ ^A SiaJl HiLoLl Jajlj^Jl ^.JLd JJLJI c£Jb>-l 

i> J r- c; ls— I* (. *aJI 0-b" i^M-iJj O^^aJ ^UJj^Ij VjJjJI JojC JjjJ. .ULai-l csyil 

•(J^H * J >"Ji) <"JJ*«JI £_ Lajjlj 
.(J*~SLll) _j Jsul, iUjf ^-iy ^ l^JI 



-A"\- 



9 Jj-ill ~<k* £*>J 



g\J\ Jv^I 



.JLfl-».U (j^' *jyd\ jT^i ^^ iSJ^Jl Jajl^skll 
.7-ij^Jl LfrJJai «JJI ,j» *^ i-jyu 01 Jbyj J-~^j 600 X 

(tape) Jljt^l (j-j'lij sSLiJl (Grid) SJLpUAI oUf^JI ^ j&y j»Jb^i~j Jliil li^ 
XfriA\ <d^b D^j (^Jdl jlt^l j*j (View safe frame) |t^*>- a ^h Uyl Jlii.(j 

■Mr* 
.J^iuJJ ^jIJLi Ijj^IS' JLjJ^. j\JLP-\j .kj-o ^U- r-iy f-UJlj ^ Jj^l 8jjaiJ-l 

180 [j>j~ t_-j'l^« f.l-4 r^y J^ c5^i j^j Preciscmax J^^ c^ (1-4) J^Li 
Ji^Vj WLiiJ ^*Jl Ji-Vl *j=M c5 U" 1 ^ 1 <>j* t/j jl -34 Jjkj 130 J-^j 




l©l 

lit ® ■ 

" W 'ir _J 



IWiitloi | lompiH I 



fl°W#l)iai 



i- I, ffrfffWl, , I 



2.4jiill 



vMtvnnr^ii ■■ 

liprtWfl- v 

Giktl'lllil 



r Wwrolni-- 



jU^I) View safe frame ^ o^-kuJ.1 »Oa Jl^J,Ij iaJ- ^Jl 3j jS'J.I o">Lk~J.I 

J>-ij Jj^J ^>jj*il fljj*o)J jjs^-^l (c^t^' <»-*J-l Ji Ji^i iJ^J^ J Jt'-A I 

.A^A* t3 safe frame f- L«jjIj ty 3 ^ <— *j*J f ^ .Xg-^JJ 5iJjJl Jajl^aJl i^^L* 
«^^j tr ljyl5vil iiLs*- AXjJi fLiJl Jjjb ^ CjLulii.1 aJLft iiyt^ xJlaZ~Jj ljy«l5JI 

.Grid ^LiJ! JLp Jl^l ^jtf 
.Grid — Helpers — create Panel ,Js- J&\ . \ 



AV 



•>L»jl**JiJ Ui>jil iLJLj 



ft' J' J-^> 



.iS^Ju (.LioV JL^.>»,» ^5! (j (j^jW j^J^* i_-s»t^xl . Y 

^ UULiJ\ ^l 4$LiJ\ JjJt Activate grid object — Grid — View jk& . X 

.(V-L-S/i aOJI Jju) 4Jliiil i$LjJl 

j^x^. £. aSLiJl t^iLsi ^ .Align to the Grid — Grid _ View J&- . t 

.aijLJl Ajoj^H c^l_jki-l j-JaJ ?Jli tjjj (2-4) j£i 



liS 


£ 


Local »|S 


X 


y 





















$& - '"'^^i^^^P^i 






sa^^Pe^s&sS 
















<ui\-£ ruj3yi l c$i di! JJ jJ^J t-^ic*«Jj AS^^iJl il)^s Align y\ j\-£^-\ J*> 

Jp jS">i" ,y- jJJij Ijy.lSCll -k^ J> J* ^LiJl ^^J 0^ cftl ^ b* 

.(local) J^l Z jjst J> JLp aSLiJl ^-^^ dJJi J^" .J^ii» <j jJl&l 

(local) aJLil oLjW^\ Ju^ oLUjb-^l j»Uii jIapL ^j (move) JLp yul 



-AA- 



1_^>*~J 01 Ajal-Jj t(3-4) JSliJ! J US' ^Al JLiP £ ' yjA *SLiJl l_^-l . "\ 

.ljy»l5ol jjja^> j (Safe frame) u^^j £. ^o' u-^ 

.Tape — Helpers — Create panel ^ yu\ . A 
jS^iJl j IS £l£j)I\ ^^ ^jlij (safe frame) Jpf ( _ r ^i ~^>-\j Tape i^l . *\ 

.(4-4) 
J^JaJl Jjb- ^ .J^U JiJ j \d>- ijs- Tape JS' jbii — modify r£ ,y . \ • 

.(Length) 
.render J^ <J>jA\ JjJaJlj ^^yJl JLp ^lii.1 ^Li'jMlj ^^Jl |^*Ju . \ \ 
284/800 = 0.36 ^yJl 0_>& ^dlj 

213/600 = 0.63 ^U-jMI 

\ilj J^J.1 ^ 1 Jl_p- yJaJJ c Jr ^Jl J (J~X; 1) JS" «Gb I j\ . ,V1 ,jgx»_} 

■ Y 

U-l -^ 4jLj j^ij 01 />■)-}"••••' (JjLmJI Jli«l /j>» CjU JLxil aJL* j>IJLstLjl Ju J L»JLp 

Ujllp Jaii (j^jJlj f Uj'j^J L.jL~i. Oj>o 0.36 (^ijl J^L-Jl JliU J) :2 Ib>-%» 

. 1 jLjaJJ (aspect ratio) ^LJl i^^Jl OjSj 

x 486 jjJ^I 4ii <Jyj«J (y=- ^4L* 0_^J «!»» 1,25 V^' V*^ 1 OjSj L«JLiP U 

<^l j^ 01 <_jfi La j 4j^_ja^- c^^ Vlj AjajI aJj-lj o!^»-* OjSsj <^;iJl OLs «512 

. Jjili" Jx^io iii v sJjJJ" j^ 0l5l« J liLiv. ^H tj&j d\ •}'•■■■'• 



jL»j1*^JL) L^jJl <lLJL* 



r \J\ J^llt 



oJ ft .r-lj =^VI aSj ^Ls- *j*J-I IJla (•— Jj jl^^JJ (jflJ-Jl *«>dJ oLik-jiJl ,jt*i a^jI 

.^xjjLiil /^ jjiSo fj^^j ^..^Ll» h..,f?; j»LiII (»-^5j iff 3 *' o1jL»>-I 

<0jJV JJ c^jjkdl JaksJ.1 J obftS' ^Uj^ dJUij Grid 

C-'LjIS' s-LiiV j' objO i_J5jCj 61 OUOjl Lkip- <LiiJl a jj> (j**^ ("Jj : ^-->«J 01 A-Jai^ 




! ;j^^^^^ 



KRH8 






.|?#yp|jpfi |§ ;g;B^T|j|^|| j 






iSSiiii&L 



! i. wjai ( 



lilal ■ ii nil QjJIi tap 6 



|- V/orlrf Spacer Atld»»— 



4.;4ijiiil 

x^^Jl IJIa .a^aJjJI jv^JJl Djs^ SjJ^iJl i«JAJ! i«jUJl J^l^iJl ^Ujl Max ^lAj^^j 

L=>l_jiJl 61 .Ua- fljjivaJl jl lo*- ajj^JI ^UaJl A-* J-«UJl JLp Max jL^I UjJj 

JbL <ojJi£ 6j^J Lfr^Jj (i^sj V J^y «ji*v J* oji^ fISji Ji^ 61 ^X£. 4ajL*3I 

jjLJi Am J&j f ISjI £-" ij^L f I5j^l t-JUa Max — I »j-*-* { _P="" ^j f Ifjl £r" 

,j\ o j~~S^ Uj^p OjSo jJ-I 

: jljjdl ^-^Ji <±ja£ a\ {fa ^ Ja*3 aJdi ali.^1 



■ <\.- 



J*» 60,8 ^ JU \ JjjJ-l aiJlll I 

Js* 7,8 t y- JU A/ \ ijJbLl yoJl v 

<S 6,12 ^ JU (♦— \ ijJbLl AiJdl ,- 

f 765 &- JU ^ jjJbLl aijJl i 

. ^ J* f UaJl OpI jJj jp. hj&\ olJ^jfJl £. J^Jl dJLSO:. lit Ji^V 

i,^^ isajj* Jpjja>- j ft .^a r J iJUl LJUl! c^^Jajw *~»-/2j" t$^ i«jljj| LaUiJl 

LUb lo^i* ^^ L.JLP 5\i*j JL^iAl ( ^*>- £. ^^ J5Lio J^liJl p*^, . I 

^'IxJl l$J ^iji olOs-jJl ^ on^lM i_p-j '-Hj^I o-" a"*' lJbr ^^ *" /" 
Uylj (gs lUl jT^JJ oLfl£Jl aJu* v^o-l dUJJj UUJl oLJlJb-^l ^p jl*j 
.Jljss-Vl 0*i Vl=- MAX J jl >L*cJl JJ CAD f UiJ JUJlj 
Sjjj^Jl j^p Jaii Preference oblopl J\y>- gs> d 4-JajSU S-l^-jJl ^LJL. jjp . »- 

... * ' 

.Olji. ^ jf jL.f ^ olJbrljJl j»UaJ ilJLc.] jl^P^I 

: 2»*ju*lM Jxu»Ui T_^_t 

= J^SC 1 JT jjUI Jl — til ytf 3 — ijJL i_iLo, 5^ ^lAt J^UJl J_*p 01 

.Final Rendering) jp^S/I ,J>y>i\ J Ui_prj Jii; ^i^ i ^ juj\ ^>\JH is\ t 

J^ry £j\^\ Ja*j, j^jj.1 J aL^VH \> 3 ) ^^.L. y> L. jUpVI Oyo JUL" 01 i_^i 

(A^iJ.1 £ jU UjT^- of ^4 vilJi ^.j ^ ^J S^uT J^LiJl *j JjSj oi^l, J 

^X\ pUl A*. ^ i^lii of JjUi gJl i)L.jU V^- > J-^lidl J*~, 0V ?bll 

(j-Ul ^iw iiU,| ^^ o'bflj ^1 J o^jj s Ul oLuf cJti UjL- uij^jil 



OLiJl Jic. Uli- <uS/ ijJ«.«..^j J OLi l~ju O^oy jL^Vl ijyu J^-t of dJLSO:, 
i^Ul Sk JL*UAl OU 4JU-I oJL» Jj JbJl JLiL,* JlSCil jl J^Ji j£i ^b J^lidl 

.Lprtyi ^Jl 5LUJI J^LiJl (t^J- ,_^*J-^ Oj£J" -IS 
<*^£ ic-U u^^ JLi*- ^Animation £5^ L<JLp «us J~^Lidl JU"| i_^£ j^T 01^1* 

. L»Lf ( y&J>j 1— ijljail {j& ijAju> OjSvi (J"j 01 ^j^-t \j*£ 4s**lj Oj£j 

L<a?J <L«-$J.I Lv»LiJl -^ Lb 4~«J ^Jj>ti-J 01 <_^£ cuVlJ-1 (»Ja>t* Jjj f Vr"~* 

. k jiiA\ 4k«Jl jl i_-> jlkit f- j*pjL\ { Js- 

<0lj J «Jjj sJUsr aAplS 01 j iOi*< /n" •/>' ftUJ "L»JL>t^»J,l ojsr Jl iJLP- /ll oUi fi->i>J 

^ i_j_jlkll cSji~Al Jl J*aJ ^^ ilD ij a_prjJl j^ ^SoT ^JLp Jil j»lJbt^l i_-j£ 

. JLg-idl (_5 o_pr^Jl Jlj^jl £• Ji" ,j>j«Jl ^Pj— ^l* (Render) j.y^ *^p <^V ijJIjJl 

cjL^JIjI^^I 9 LjIj rt,;*!..^! cIJUaxj ( j^ui> : tJ 4jLcs! cjLiSj »Jp ^u>eij 01 /p^„ 

:sULJl 

: Ji. ^'I^JIJ ailtotil oLja*il J^U ^ ^jk-Jl frLiJL p£J- . I 
.ajj^l oLJl5UJ V-JL (Sides) ^l^rlj (Segments) ^>U-S/I ^ . ^ 
.Loft oJL^I CJb*l£lJ (Shape) ^jJl ^M.lj (Path) jL-ll . Y 
.v^j^^uil ,y"tJ ij-^Jlj flj^^Jl -^J-^ -Ijjj jVll : Tessellation . f 



-«\Y- 



jl AiU>V (Animation) aS'^^^ fyj "^1p jjaj 01 ,^0: cjLJIxJI oJL* 




-U*x)l u ^istJ (Optimize) ^l£U Ji^ty ^jJl Ja*J ^1 o^JUil fJbtu-l . l_j 
^ii^j ^l&l JJL£ gJl oLWl ^ j>op j.j>^. Optimize Jjbdl oS/ jS&i 

tiJJij (Animation) ~*£ j*^ ^y»j 1^1*- J^utJ 01 jf£c. (Optimize) cjUu^ OJj 

.cJS^Jl J^la> j^Lp ^^li*)/! av»jJI |*w- jjJiJ 
01 ^k^i *~*-^-l a^juJ.1 JlSLiVl ,jja*j ^ V-Ij map aljil oLL^Ij j»Jb^u-l . r 



.<L*- I 



OLs dUJJ V- 1 *- *N (t^va-'Jt ^JbtL-V i^ 1 «^* J^ "^ c5ji (5-4) J^-t 01 

.maps -sljil oLavU j»lJbtu*li 



-"LojLtaJJ L&J\ iLJL- 



^ >*" 



:l»* Max cjIo^-Ijj l*J>5^- ^ *i^o" 01 f^&-~3 O^lS^ ilL* 

.Units setup ol-t=~Ul :>IJ^I jlj^- gy . I 

.Preference jl_p- gj* (j ^j*-^ 1 System unit scale fUaJl cjI^s-Ij ^Ui* . <— > 

c^JUl Units Setup jl_p~ £y j!^ <y ^a J^jJI olo^-lj AjA^ yx±\ iiJaJl 01 

.^ayu i_Ju3 j CjlJb-l Jl .j"-^ <~Ap 5<\£- 01 ,y» LuSvJ^ 

cjIjl>-I_jJI -die \i aJUMaJl aajaJI Jbu Preference (J3 >f*-j^ f^ 1 cjU?-Ij ,j-L1« 0} 



{Units Setup HE3[ 


: ^'/Metric "■■; 






Kk£* ■;■ ■"^■S^^^P^ft 


■■' ;■-.-,■ JFeet w /'Decimal Inches jjj: j 1/8 ,; ;'..- ; JtJ';. : - 
; ■;#¥'. :•■ 0pfault Units: ,**■ FeeU'l^JIneH^s,^ /.._:; '■ ---Vr-V-s.j. 


v^;-«-'^V'v^T'-"-.--'---'.'.'.'''' : ''SSS?vff-S;"-' 






DK J. Cancel - : *|. : . 



6-4JS-SJI 



USCi J^J.1 t) cjliL~il ,j>j*i d'\j u-^JiJ 01 ^jy JaS OjO^J Units setup Views 

:oljL^ ^jt U.JLJ (6-4) J^LiJl j 



jjJla .(jtJlj fJi) Us Standard ^ jJ\ ^^j iSj* ^ u^J^I OO^ 1 
c^y^p j>aS Ji4 Us Standard J*-b ^ L^Ub V 1 ^ -^j 1 ^ 0UU> ^j^ 1 

.^ tj» c^ «|»-L« — i (j-ji <Sjr> jLy-' 



-<U- 



< 



JUailj flJbJbr ^IJ aJb-j £5*^ Custom (jA*^ cJLiJl jLiM j»*LAX~J < 

aJb-lj ^y> 4jjL«j U jIJjlC. L$*^l f oJj^jJl ^1 t,-^! cMaX U-°-$-«J olJt?-lj 

iJbr j**3 {j\£ ^ 01 Jby Ul ^j^i ItfJJi JLp Jli* .Max t£jJ ^ijy^* 

1 (mil) = cS' 0.001 inch tSjL-^ ^ mil u^—j u^i a^ljj Ja*1 01 ^Ja^i 

f 0.001 iJlill ^liJ-l J f mil J.jS/l UljLl i) s-^& f custom ji^-i 0.001 

.inch <_-^>J 

: (Generic units) **UJl c^lo^-l^l y» jj^S/l jUU < 

^1531 A-ats-j aJL>-ljU (j/oUi ^ (^1 (jou V Max Ol» jLi- I Ijl* 0_j£j L«juc. 

.system unit scale fUiJl ol*i=-lj J a.3j?r^il otaUp^lj ("j^ 

Oj£j jjJlS' •^^J Sj^ JS' J <j V «JU* «j^i lt-J SL-bJt cj|Jb-ljJl ; J^jJI 01 

f ' 
« u ij| 60-30 ,jj> li_yi» /^jlt)) Jj^J 01 ^i«i ,_/LJilJ <~*j« «JL>-Ij dl^o t) dL>AJ 

.«J_^ 5^>-j 60-30 ,j* U>_?k ^Jjli>» J_^ 01 j^ Jvait 

i^V Max ^ <Sj*-\ cjliL« *-• aTjUII <;_j*w3 ^ Jj jj (Generic) ^W^. J**" 01 

; ptiaJl SjLp-Ij ^Lu JlJfiJ _f 
JaJis ojjj^all JLP tjju [£\j j.."..,...- J^-^J jIJIp^I IJJ*> jj^«J J^l ,V" iT*^ ^'"^ 

•Preference JjJs- ^ «uJ| J^-^Jl ,j£cj 

«JL>-I » ,i»iLi« jo OjSo « ^e*-* U> ^mJ /yl <L»1«jI olJl>-lJl 4jj Jii ajLsol Max y£ 

^u> jii«i9 tiilJJj jS'U^I t_ii^ (J ^jL-xLj* Max (j^yy L»jlp ^Ls aJLpUS' j»UaJl 

.jL^iil ^ oLjLill Is ^u» juu j»Uiill eJj>-lj (j-Li* 

i>* V>" ji^ ^lii* J ^"Jj 3DS Max.ini i-iiil <J j«UaJl aA^-lj ^Li" ^j^ 1 «-*• 

j^So" olJb-I^Jl ei*j 5-.UJI oUr-ljJl Uijjaj Ojji oUiil J oL-LiJl JTj Max 



-^o- 



\ ja <_gJU\ iS ^\j^\ j»OaJl cjlJb-^) t/'W^ 4 A^^a^Xi (10 Inch) 1— j«5^« »_jujI :^\i* 

^LJL- lijjP jT cj1jl>-Ij 10 Otf t__jtSCll «Jl> J^ia Oli JLg-ill Oji£ Ua^«i liJJJLl 

10 feet y> v*^ 1 ^^ J^ 9 <&. <^' **-iJl OjSj dill) 1 foot Jl ^UiJl oIjl^Ij 

.jm Ai flJj>-l Jl [Vt« -a-ai Lc| -J j" ^l-ls-lj 10 ,A!j j^i V <— «xil ^-s^s-* 

of t^£ liiiJU ^-LiJl cula^lj iikii Max cjUU (jy 4S"jLiil jt j»UJI L-jt^aJl y 

jju ojjP Jaiij ^ ^siljisVI 4*^j (J^- •tS'jii Olj j»UzJl »Jb-lj jj-LL* jou VI JjL£ 

4jlSL»lj dLyjLJL* ( Jp jjJiJl IJLa jIjTj ?<JbJ jJb- J>-ij jL^pVI ijyt; J>-VI 

.J^J.1 (J <Jtlil IJL* Jluti^l 
j^p- jljjJl j»~xJl JS'Li^ «_j^<d jA jlJLe-VI i-i-* jiij dXf^dj <_£ JUl JLs-jJl i_~j~Jlj 

SijJI f- y/sjA (jJJbti jIjJjI -i«»SJI jylj (1) j iJbr o frp )l l^r * jj^p JLaUL>" . ; - ■ -^" 

■<_M °J^ 1.5 = J^ 24,900 y> ,>jSll Ja-si <0 ) 
Jlj L. ^-TL. jSOj ^lijVl £-* J-UJL; Uj^L-j J-^ Jb olJb-ljJl j»UaJ jIJl^I 01 

.cjliiVLi A**i 

aj* J/>bdl J^ y J^Lj-" SJLp Jb4 i-»_^»J fJLS 40 -i^ 1 tL>^ IjljJ l^r^S' 0} 

djJw 4 ^ Jil ^^4 J jJl^ ^-Ji^l JL^iAl ol y* £W>jVl alSLidli aji^Jl f lij xl 

.\sA^> j&\ 7y*£ ftsj^ OLi J*» 1 J,| flkJl oJb-j ^-Li' Uj^ li| 
aiaJl O^^Tj J^ill ^^ JLp SjJLaJl L.jJ OjSGj ^-Ls Sa>-j 24,900 ^j^S -^ 

.j»a5 40 Jl JvaJ ^ V^J '^i^ 

j^ fjUf ^yJl cjljif 0}j .J^-ill J5Cji> jIjlp^ ^si^j ^»15' <2jjJ2j Max sjji 
iJl5^«l (^JL» JbJL>J dUij A H^J a* 3 ^ f ^ (»-5o>*lU A^ti.1 J^** ,i i »^i ^ J^- 

. J^xJ L_* jsJlI t ,..^U Ji^Vl J^U J^^l 



-<\1- 



9 }j^ *#&• A** 9 J 



gljl J^Liil 



,ji»jaj/ «jj Km 1-T-i 
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Rendering Method Layout J Safe Frames J Adaptive Degradation ] Regions } . 





>x?% 


- Cuilenl Layout 

* Layout A 
C Layout B 


:;:...: \?^#" 


ffjfe^r 


dick in 
types 


viewport, -./;^ ,H 

jsolootview 






v :... 'irT^iTil' 1 " 


Canpef | 



f View c) ^^ (A,B) L^h Ji^l J±£„ ^\ Jpj& JSLa ^U<aJ ^ OLe-y iJU* 

.Layout f View Port Configuration 

— <_J .Joj*& {/^^J* ii j»-^" 14 jJ^waS — I ^Jl (►^o-ydl i»_jJ c£jJ (7-4) J5Ci 

.B jl A ,i j« y?vll (ju jLp^-jl /-• bijSsAiJ iOIjLj*- S^^aJI 5^Jrl (JL^- 

.r-iy: 14 II ^ g-iy *■*£■ f A L.J j^wd! jl^ 

■r^j* 14 ll ^ rj>y: ^^ f B *-*waJl jUji 

. ((^ j_j*jJ| jtj till *s-ji r lti«) jjll lg»..^?i B _jl A /tjft-,^"!! ijy J-iiJl (j^- c - 

:oLpjA*i ajjL 4jaJp^JI 4^9-LJl ^ Lg » _J?.J ij^-t '^jj »IjI 13 Max rt-^-L> 

. . . cFront (54-* tTop ,J& -kiL~. Ji. jl^aJL! V^y Ja»iw . ^ 

Perspective , User> Ji» ^^tu^JJ 3vi*a-£ Jpj_f . Y 

.shape j 3>^iJlj ^.j^aJlj Ij^dJI lt« obits' <t»Jj5j ^j? . V 

. Track View Ji> Animation <-^>lj-sl ^jJ Track . £ 
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jUjIuJJ \jt>)\ iL±* 



e*W J^> 



(7-4) j£iJl ^ US' Viewport configure Jy £j> ,y ^yJl £j_^f ^^ ,j^ 

.(8-4) J^-iJl J US' i_— Ull ,j>j«Jl l*i« (Jisui is-lill ^jj^LJ liLu Iaj'U pikj 
j^i **j*li ^^Jasi u^yJl OljiP (jIp (j-jUU Oi*^ jji -Wwj li* jljJ-l £^ jl*j 

Top (^ty -kU>! ^yu" - T 

Bottom (i? 1a-JI -kiL-ll u^j*" - B 

Front (^f^-l JajuJ.1 ,j>j*j - F 

Back ^ilil-l Ja£-!l ^^u" . K 

Left t^jL-oJl JaiwJ.1 <y»j« - L 

Right (£«*-Jl iai-il ^yu - R 




8-4JiAS 
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V Ja^ h,j\j l>1» ^^1 I^A js-*Jl Jl* User f .lAi*J.I Jaiw (j^yu - U 

1( >jVl {£y-~+ Jl frLij'yi L £_ ) i*. y> J& yjiJl ^j jjcS 
i£y~~* \$j O^i ,j>yJl 1 J-i jfeidl OiA Perspective jjk^ i/V" - P 

■u^j^ 1 <^>i-yt Jl dLiJ^I <^_,i-^ y> j«^ <^AJl User t) l*-S"j >*" V ^jjJl 
,J*S& j&a i) >j c^jjkil J^iJl 0i» User <->^ j&j 
j&\ "j-U L.Ji& .Ij^lS' lilijf Jtf 0j& L»JUo ^^JaJj Ijyl^ tf Jl^-idl ^yo - C 

.Uu iji^i a$LsJi jji^* ^» ^yJi (^ii^ . g 

JlSLiU (^iUt <j>yJI Tt-va-i G Ja-^»j f Grid Object aSCjsJI ^15* fr LiJl ^£Lt 

JLj-iil Jjla«i» mJUaJI C..-...J *->^p SJlili ^Jl ,^l£ll 4T>»- a*J? : J^-ill Jal-iorJ - D 
Ua j .View ^ Redraw all J*ju jl SiiLJl »A* J-Jaaj ,^j l £»- Ji*jt\ -Usuii 
ja JLiji {U J**Jlj -UjI^I ^UjIj JiljJ lii^ti }\i. -U^ jl JsW JUP -01 wUai 

.lija** iiljJl =L* OV JliiJl JL^iJ.1 ^^P jUl 
^yy cjIjLJ.1 ^jU) y»«W J^LiJl .Track view oljL-JJ ,_/»jIp J»j& - E 
E f Jbu«J liUli.Jsui j^T ^^p jy* lJl»j Max JL»l_jJ ^ :UjIp siiU t yt^i> 
>£ track view c) k*b*iJj <-*^~fyl JS* Ljy«l «0^ ?^bL. jUaiy-lS' 

.Shape view — I jUtf&M ilLA ^^-J — 
^ Views <y»./Jl • -AiLi OI^p ^ (jyJl jj iajwai ^_ Shape JSLiJl JJi*i 
Jju viJUi o~ f Shape JuJl ^JUill J^LiJl £. Ji^ill Slibi l^-»Jbf^Jj Shape 

.shape yip 
— Preference fl-l? ! ii-lj Max c5 UjiJo" ^j:, >yLill oljUai^l Ja** :2ia^-%i 

• j'j*" 2j^* — Keyboard 
tjfcjajr jtlU j^Ai .Max ^-»J J» jU*Y< ♦"-^-t 
■J^V 1 A}' fl^*s-l ^lj*j Max »U* q*J» jU^ JyT ii> ilbk 

(Zoom) Jpy& jj*v»jj jh^J — \ 



(ApL* Jpj& Ailjj A^>Jr i>-li« Viewoprt control cj3 "^- j^ j'jj Vl «Aa dj>J 

• Spotlight s-j-^lj Ijyl50l 
jSO:. .iu^Ij i__?w 4Jl*p jf Zoom jjJl ^^Lp ylJli ^ jljj^ 1 *j* JL»jcu»iI *hy* 

.jcjjjl iJ^p ^ ^j^j t-j^-j Ujlj : Ctrl 
^yJl aiiU £- ji£ Zoom extents ^Ap y^ jl Zoom All «_-3t~J L>jlj : Ctrl 

•ijyy j^ Zoom all jl Zoom (JLp ui*^ j-^b : Ctrl 
■ cvy _^ a -' Zoom all y Zoom (J^ l jy>-iJlj y»Jlj '• Alt 
\.n ;,i ^t« (Jj^-\ y\j\ ry^> ^ lij (^>- y^^ 4JLJI juliil i^ljUai>M Ji^k" ,j£j«. 
Ail! OljjJ jf jyo^Ji jf ji-5vdLl 4JUI «Jliil Jb-f j^Ip Jai^iJl ^ysS. ,y IS' i_-^c~J 

Vj SaL. j V i^iS" f£ *Jli«Jl ^yJl Aily j—^ obfl&l J*4 :Alt+Ctrl+Z 

Nj SiLj V SJLiUl jjOJ- ^yJl iiiy l y^i. ohj'l&l Jjl4 :Shift+Ctrl+Z 

• OyV J 1 *^ 1 J^iil j>&: Shift+(Num+) 

• uyy jLLiJl A^iJ.1 ji-^aJ: Shift+(Num-) 

"*y 1.414 jjJ^i j^J +[ 

iy 0.707 ->j^ >voj" +] 

.Zoom all ji Zoom ^jip yiii . I 

.l^i (Cjjdl c£y4 01 Ojy yJl ^yJl Sift ^ yU . ,-J 



.jCjjJl il»> li^ iJ>r«Jl jji ^ a 

.alii olX A^ill yt^aj jf j^T jT(j^ -tuwJl . I 
Ctrl jjjljj '*j^ CjL*>j ji^4j jl j>>Jf jiy Jai^aJ U-^J Ctrl (_jl* -ki^all .<__j 

.Ctrl DjJb jjL- cji*^. 100 Ji.p- L>>" 

(Pfl«J ,j&j*}l £JLaJ —f 
jL»jti^l J&.j spot light j l>*l£Jl l-JLe L« ,y>j*i\ iiljj JS3 U-L* ySj\ 1 JLa OjSo 

.stivaJl iS'y- f- j— J i_^>t~J L^ij Ctrl ^JLp -ki^all 
■ cSj^l y\J j!>U- ^Vl li* flJbtL-l ^fs. V l£i*aJl ^«l *Ui^/ Ctrl + P 

■^.i.^rlli 

,»ji»*? oliL^c. 7T »./??'! rt-ij (,-^"^1 Tvli* (JLp W».Jj ill ^ 

oliL^jr, «jL^uI iri rt-^VI ts-jL*^ (j" 1 w »■!?»' L"^rf Ctrl .JL^ W».<?ll) < 

.Ctrl JUjOo-I OjJb ay 3jU jiSi Ctrl JL»xl».I «j> ^J^\ OjSoj .SjifS' 

.Pan jjif- y& — \ 
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Ojjj LiwUp Selected jy&il jij^' jj f^^ 8 *^ "Lpj ^ Jbu*** User <Ji • ■ • «$*• j 

Arc selected fUAi-lj *uLill oI^jjOT JT Ofy (^jjI^* V >^-i^ <^f jj»Aj ol 

i^^L-V^) J**s ji.^ 1 ^b -^^s^ ^J^ •iljLJl Oj^jj ^jidi ^'t&l JUP jSV*p 

•Z jyW 

.ULsJl JLp (^i^*jJ\ j^M Jj>- jjJb' frlj^l SjilJdl jrjU i_~ivJl U*p • 
J**N ^ j **** s— «*• Oljj Jl OjiJ *JU-I Ja^^i ^ Angle snap »>» Jm->1 • 

.Grid and snap Jy £iy ^ *iyrj^\ (Angle snap) 
:o^iJ.I jujJlJ *-$~>ty ^jU* JUj<i-\ j^q, • 

•Z j^l Jj»- **-j* **j* j.j>^4~ j'-> -!»**< 

gSi_>*jJl j_>*M i]y- 1*rj} l>rji jijJdJ-4- j! -►■Jm** Uj^i Shift J«-^ 

.liLiJl ylP 

>v aty Ul&Jl jyi <J_^- l^ji **■>> yo^ jt^ >W^ 
.obrjJ ^ > jij-fcdJ *4-" ill t^Ia* JaiJaJ L*JU> Ctrl J**«i^ 

:^U)l git ^ty ^"U. fUbu*l< Jif&U jijJu" Jj ^ 

.arc Rotate y»Jl — ^ 

.Ji^idl jijju) (^--Sll jv^Li Ja**»t _V 
.Rotate jSi\ frUi^ ^ j^ jt Dljjdil J*£sl Wl __i 
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A. -W^ /« II oUill ^j* <Sjb| tii^"Jl< jliCJ f JjAj* ilJLP^ VlfJl lai^aJl OJ 

ytL-j&.yi £~Jl tOlilil* iSjLsJl toUlil Jai». :Ji* gJldl »JLa_j UorU Ipj^Sw. 

.vi^Jl LU J Ja*L- oUUl Sjbj toliJLJJ 

tins' Olf li^it -ti ^Jl j^Udl JS"j O^All l^^ j*.,^? Sjli^J Jjty *~&Jl 01 

j^Jj .yip^l J* JL^I yj Max Ji»-lj J»i* i) 4T OfJdl p****; j * ? ku«j Us*^ 

j* J*ai^ J&4 oUJl&l ^t>^aj Dj^i oUlT Sop j* jJj* J^-idl OlT li| 

.Os-lj ^U ^y* J oLtfl&l »JL* gJ; 0l Jjy olsT jJS of dL»lp 
.vWO* ^y ^1 cLiUl^JLtUdl i**>Uty Jfitjill — 1 

M_i»t WLij lOj* lijyi* oLJlS' ^ v*Vj ls^ J* - ^ ^*«*W jl * j ^' 

U_jJ 01 Jf-Jl <y liUJU jJLJ » tjLjS" £• Lx»i,l jt S_^iJl OUfcii i-Jyo Cjt 

j\ viJLJtll uij-JaJl ^ *J)ai jt CD-ROM i) J^r^ jt #1- ^j^i- 



oUjUJJ u^Jl »L-L. ^^ j.^jH 



J— * 3 >" p — i*^" a-* J^' *i&j t5j>5 a" J <£' t) i»' Li* a-^.jj 

•ls-^^ 1 ilo^j^ t) (merge) 

oL_Jl£j» jt i-J^l v-AjA» Jl£ity f U*^ j^sjj J obJl^Jl Jir cJf 

.(Stand-in) aLjJl 

^IT J53 ^jil cp-^J-l c^L-S/l' j£ift j>- 01 0^1 ^,k:..o 4jl Jiily f jLi Ijuk 

.0U1 ^IS' *LiJlj <?*J- of 
01 CL^-I £s„ .»j*«Sj S^jw x»Lio. ^ ^S/ i_JUJl JLp SJLi. iJlill <U«~Jl oJla 

.(jl5 ,< J , » . /'j': , ) lj eJL»r «jbiJl 0«£» Usi ■ j ,1UU tj^o- 

(Merge) J#J*» J iS/UtS* pbJj — f 

cjLJl£j» J^ 0^1 £ b^i (Stand-in) ^L.Jb obJlT ji j^i, ^^^j cjT lil ^j 

.(5-1 j£i) file 4*515 l3 a^rjll merge yl fU^i— I 
f ^J 1 ^ (jS j&i '^UJI Jjjj (^jjl .jJll jbii Merge _ File JLp ^iJlJuc 
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1 .5 d&iJl 
u^LSlSOl { j>J: oV VLtoti- ciiJL^-i^ s-LJ aLjJl cjLjI&I Sij^ls jOj^^J c^ lit 

y^Jiii t(merge) c£jiy-l £^ <J *j*j^ (Same name) £jl1 ^ j& <-?>jb-y\ IA* 
Jb^J ^l ohfL&l jIi=a^ Ji^ill J ^^l ^ IA ^Jl oLfl£ll Ja^i s.l&^l 4*il5 ^ 

.Ok f aLjJl oldlSCJl J^ J=J 

k_^ jjS^ J^Lxj eJl .aJ^jjjil ji^ obJlSOl ^Ir-l j^iaj" ^li VI j L^ uv*jUa> 

(Same name) a;^ 0l» cU~^idl obJlSCJl l^Li J^ iJj^ ^Jlj 4^ aLaj cjLjIS' 

UiJJlj . J»i vM 1 <^t&l JS'j •p-*'^ ^ tjjJ tS^I o^ 1 ^ Li * r^ 

(^jJb lJJU-j (Same name) ^ I.Jbu^.1 l_. j&cj y> oJiJl I Aa ^^ i_iliJ^ J*ai )/l 

■ JL/lftH jJl<Jl j»UJI Oxj dUij JjJJI ^l£lJ 



_ \ .o_ 



JifUtfj (^Li*^ -d*jcu*J t)lj OJly *i liJb- dja -Ifill ^ Ji^iJl ^Jl^Jl il^ 01 

j^Ujjj ^wi-J t)V IjU»-i jk*J»j -A* [»■!*. * rt?l l £*t^ (^yl ^ ^i Max 01 & p*j 
jlTy! yb i^ty WUJl y.«.^ijl ^i/Jl j^j o*** J*p <^ijJ j^T 

.Mechanical Desktop j 
<£yt-y\ Cjl V ^all (,) Sjjx-jI.1 ^ U n LI Jj*»^l) Import File j* Sll J*jo«i«i 

.Dos -J 3D Studio R4 C} ^j^j^ Animation &j*A\ fy*J>\ j*«j? : 3DS 
ifj*. UJLLI IJLaj Dos _ 3DS R4 «J Jj*>l o*J» ^JUt, ,>»l*U J*«tfJl : SHP 

.Max. M^> $ shape oLtftf' Jl Jj>cJ .uJl yb* J»>* 
3DS y 2D.3D J»|>| dklll II*; .Dos -J 3DS R4 y ^ji/Jdl vJuJU : PRJ 

(animation)j meshes j (2D shsper & Splines J»j_Ja!U In i i j (R4 

.Max —J Uil>u.l ^Sot key framerj <3D Editor & 

.j-jprj ^ygiouwjr 

.ilTyl ^ 3D <2D jm-j oUL. : DWG 
^ ^JL. £_^JI IJL* O^t tautodesk i) f#*U*sJl J^Mi <j^ cJ***^ 1 I DXF 
.M-jty fflS p*M*" £*Lrfj CAD ^ & >±*j iVTjjf 
^Jb" juJI yL! J»j]«iM J^ JUatf <pl £*UJI (J*** (Adobe illustrator) : AI 
4 Shape Jl J>»m Alu^i) spline AJ-I U olilil & ^yi\ U* 

Mov 



.Max 



Import iji* *lj*s*>l— > 
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OUlil £. J*jJl 



^UUj^iJl 



f^y ^Jb" CAD jw.1^ (Ja** t)Vj .Max aL»j j~uj" Jj fS/l **y ,y u^ Jiyxd 
f-Jl IJU J**vJ DXF y> <,?^b o"^ ilr** 2 ' *■**■ J^ f JL»««J ot £jjax«ui DXF 

1^ ^tJaJlj Max <J» oUill ^ 

.DXF Jt-iJ i-iil.1 l>U J^ CAD ^-^ ±j~i> . t 

.Max Ji-Wj Cad g^^j ^ ^j£ . <_» 

.Import File jb£ . r 

Uw»j ,»£*dU yfjl^p- ^ Max Jfjxj lijsJ oljtul (^JUI *.DXF uilil jls* . i 

.DXF J»l* iljji-l 




2 -5 d*-MI 

fcwtf/ ^fe//u^y (^ cWtf/ j/tfw/ a* *^jJ/ ii»yu»-y 4i*v (&Ji — f 

l*So-dl y^ y* Max -J V^j^ cjL-fWu flJbw-l JU* ^il f-^jl.1 01 

Ja»JI 615" Ity .Max ■H^* ^-*W ^ Ajjs-M ^^^.jl £.1^1 oh oljWyii 

Jtlil £• J.U" &L4 j£i yifJl Sbi^ull c—jJ oJL^i l^i^ ^liU £*M t) 

( uw^ l **U* ^ Uj*. jo^l 015* Ity (JLfJkil *L*j (j^Ij (^wwjJj UJLT Jyull 



- \.Y_ 



^jUJi \±J\ :0~L- ^^ j^jj, 



j-o*Al ^UjvlJ y-^jJl oJil j^^ai otjiiJ O.JU4 Lib £j^jil Ji-I 01 
^j^iil o,Uj£. ^ if _,( .^..jULl c JUl ^UjJI f |jb^| jl^ ^UjJ .^jUH 

oUL Jl ^ ,uai ei * Jj^" r dxf oiiur ji_ jsLio L* ^j ^ir 

.41. ^ . 1 . situs' J-«Ij^j Max 

£i*ill t) ^Jl (t ^ wa iJ| ^ ^f jjjj ^y^ ^,,,^-11 J* J ^\ ^jjl Ujlap 

DXF oliLT 0j Jt ^Jl ^1 iii J* dUp j^dl ,1^1 jupj .^jULi 

.iiljall Max j-ili Jst iy>*J J^j 

.jij^Jij as>ai f _^ cJj iJu 0j£ Jj ^iLJl ^ 
Jii»-I liS^j c,>j ^Jl ,1^1 J^ j.yl ^ aiSJ c iUJl ,lj^l Sjl^l <±^ 01 

.g-i_^Jl i^ JL& a^J\ ^jjl J^Jl 

^j bitmaps Jy ^\ dj£ ^J y>j * fL^Vl v_-£ j^T ^„,,h ; 7 ^yi> r ilL* 

«^L! otL-Tjfl ^ 01 . E S^JI ^ Jb UUSJ. £JI materials cyfcUTyi 

.Mat :>UnVI f0A5«j ^1 cjUIII V^> Jj Max a^* «_*!• JT J} 0j£ 

edl**lJl (OljJS/b ( ^i- gj| oL^Jl ilapj t>M #? >L-^I ^ oli/ 01 

(T^y Max j^^^sj Ux^i .maps _S" ^*^ j^ oLiL. £*.|^1, 4iL>*yLi ..c^JLLiJl 

sJvJl ^jUi Js- [A ^UM oUl je d^jj IjyA jJL. ^^ f^u ,uli (render) 

.3j_ ? JLkil SjjvaJl Jb*J 

yiL" 01 l^^>. J diipj ^ jji^ ^^ Ola i*j*ry. jJ> ijj^\ oJl^ liLs 

.Sjlil dUj OjJj jj^oJI (^^4 01 jf (Render) ji^aJl 

f ^y*s* a, j- <^l o^ j f ^j^l t> ^y^j^ ^U eel cy hy*> ^ J*^ ^^ ^^- 

.di—U- 



-^ -A- 



jUUl £• J^jJl 



^UUJ^iJ! 



^y iJlp Xs>\Jp\ ^xj: tLjjt* J*L*£ fjyp <-^ J5J J^^J' jLJ.1 Oji4 Max 01 
4ajU ^ Configure path J>f Ajy jj-* »jj^ <-iJJ> jl~^ 4*Ui>lj (iljstjdl) cjIjIsI 
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3-5 Js-SJI 

lJLy-1 ajL^j UL?-I tXJLf OjSj j5 f _^jil 1JL» &jy 01 .(5-3) J^LiJl J L^ File 
ijljail »j_^l oii* -sl^i ij) jAiJl ,y> Max <^L<? jl*! J -b~lj J^J^ ^ i<_£j^-> 

JUL (^JJi oif£ii ^ oi-il^l ^ ^y k~-s oi o^i ^^-ii ,y <s_f^ M=* cyj 
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.metals ^Lj-AaU ^j-*^ : Metals.mat 
.jmyJlj Jljj^lj <~>\^s ! i& : Foliage.mat 
.Js^Ulj iljLJlj j*!AJ : Blocks.mat 
J Si_^r_y. gflsdl ai* .JaOJ <_-. o- ^ j^Jl oUU pjial V^Vl !.i»UJl 01 
iUjI :ULp J^-i pJte lj£*i . .Back Grand , Skies, Marble, Wood ^^ olJ— U 
^ ti^wj J4- J5^j "»jy*> (/ j\*~* tij& Max oSl *~~ j1j» £» *i»t>^ jj^ 
JjlpUJI »JLa J^ JL*- Jit. caiJb ^^ J ^j^ (J*^ of dk£*J cjUU Sop 
.(5-4) J£a ^ J>>rj^ (/Ulj map cjUWj:. ^UJ-I v-Jydl 1) L^jjj 0^- 



■\\ •- 



YviJLJi 0«j \'s\j> j&j <l£«j k» 9 jyull £*4 L»JiiP <U-Jap 0j& i*l*Jl cjU&I 0} 

cJj JUp lilJi J^ <JuSj& j Max JLp J*^ (CAS £jj-i^ s-Uau ol j^-Jl ^ OJ 

^•^ :d£i*« »JLa . jj£ *i\ jt >juw tJjlWl map <-iU ol (Render) js.fA& 

4jjJ Dj^ of i^jji f j^A* JS"j fjj>S** J^J "U^ oLSC* j^i^j ot> ^a il^Juil 

ol L& ^j^idl -lU t) *Ja*»i f &s^\ *i^ t/'l^ Mat <_iL« j^" of 

.Mat ^jj-iAl 

^ •ijjS' tOi** f jj«i»i <Ufl*,fljft jI^« luVL*>\j ,J>-i .-Ip »jj*^ uiL« tg£»£ L»Jjp 

IJu olj o/i l» lil JUui U-ij .:WaJI olJlUl ^ Jb-lj <,) ^j ?Jj^ ^ 

jJJt\ liJJi J} 4jj-*aJl ciL" »~»»l ttSj^l MjLiA IJUjL> 0_j>o JL> L A Y a. -» iii,l (Jl^IjJI 

c. L^> IJU* _jJU Oi .*■ jjill dU Jl JL«UJl olJiUl ^ jl^ll «JLa JJ ^ ^.UaJkl 

U& jj> L) a^J lii&S" j* i jlAI ^jIp olJlM iyrj O^i iiUi ^-*j jj« jt (j^^ 

.Sj^iii map oUL* *L> SjIpJ 

^ .IjaU- Oj^a frL-S'J i\y j^b j frlj-^Vlj I>«l50l jIjlpI ^t j^il\ ^ slJLp Jl«< 
jt^j jk U Jlj-Jlj .animation tfj*** ^j jj-JaJ jt Jj^aJ (Render) j.yA^\ 

^} oU *Lioij yiT OlCj ^jj*^l ^ y^ ^Ij^V 1 oU ^ '^J ^^ ^1 
.SjijS' »SLj. ail^-. ^1* jl ^MauL^j iliri* iil_^< Jp ^ jyli jlU c >v> r 1 ^^ 



— U^ — 



oL»_jLl*JU \~&J\ 4LJL1 ^^liLl jLaiil 

c^LiL. OLi^ (animate) ~*£ yJSS ^-^Jlj jj^aJl Jjl£ (Rendering) jij-vsdl Oj — \ 

CjLiv»I^Jl jw» C^J^ t£*wl Jliirl [j-JiJ (j iv» jyiil j «-*aJl A-^ 3 J t_— i5!*i tl)l Jjy Y 

liilij jl_yil cjU^Ijj (Renderings) jjj-^aJl uy Jo^' cj$ 4j^jw -bw^j Vjj 

.Jaii o«ii.l *-^V .^2-Jlj 

(Render) j>y^\ J^-l (y r'j^V CJ ^' f\ '_?' jW^ J-^ '•*«' '"^ ^s* Max ol 

.Animation SS'j'^l ("j^^lj 
liU JLp JU^t* jj»j Max a* <^»-«j Lc. <jk^-" flJi^uxtAJ J*il (_a11I (■ y jL^-l 0} 
.'Max (J »JUa<il oLiill f- Ijjfj Max rjU i_iliL> <d*i; OV Jajai^ 
Lu>j ciUai^ 8 bit UJl ibi ^Jb <j~-uj y>j (24 bit) dj djJu> 16.7 : TARGA 

(J^^^j j-*j taJLjJrl a iJLSJI CjIJ jjv^II 4^-bc* ^"l^rf ?y f*t £>, ^ / ' (j**** i *'' 

y>j 24bit 0l_pfyl /»J^ /^Jl oliLJJ wL*- jL^s-l y> Targa J~-^l 01 

aJpl** ^i^h *Ja« ■ caAUl j- ibJl (Jlp la^>> o_p O^Jl. 16.7 t*^" : TIFF 

0tA» .Targa f y Si ^*y ^J^ ^L^' {y ^ y^ '■*•* i*-^ j.r*' 3 ^ 
a.s yr y dS^ .IS'Lill </"< ^ «ji^ -Wi^ cjljjii« ^^ Oj>o TIFF 

(Jjl. Sj^vo j-^J y> Tiff 01* Jb- JS' ^j t-u^o; ^Jl £^1 Oy 

•I c<?»jivj ,,^0.,/j" ^"Ijjj t^jf-LL LrjL»JLjL jj-^aJl jL»jV V>)r>\£ - 

.Tiff (jh^""? jl^e-Vl (jyv >Jb*i o*;j Ii i^b' ?*l>ti~~» 

.8bit jf 24bit OljJl p-*-X Tiff cjliL. ^j 01 ^k-j Max 



c j ;: ~^jI 1.1a 0}j -Jj^J — /s^^^*-*'' SjjvijI i_iJL» ia (jy^Jt IJL» : BMP 

.24bit Ms*" OljJl J| 1 bit ^ J***" OI_jJl Sjlp ^Jb 
<S-yj i»j_y*aJl «»iA ji»l« is^jj h«./» 5Jl5^l ju* 4JL<L>- 01 JIj JjJj : JPEG 
-kJ-l jj—J-j t»j_j*aU ^IsU^ajV^ c5jX«Al jbjl LAS' ^iais^j ijj^s!i\ 
dj>3 UwUp liilij LiijJr ljyfiS\ d)lJL5i ^ (jjjbdlj ft*_i~j Jpeg Ols 

oj-* OJ^-j Jij Cj^aJI iJrljc* ?fljJ /»• ("J*'-*-* -5-s— JlJl IJLa i1)j>j j 
.C-JjiJ 4^-J- ^ iJjJI JjIjJ >u. CjUUI 

lo» ^.1 LaJLu .CompuServe — I jjk« (8bit) OjJ 256 p-paj j^-uj" : GIF 
GIF oliL. cJlS" lit- .cJjil Ja^ JLp oUJlii- iJbr UJLi jj^ll 

,y GIF olil» Jai-J 01 J-o^l t yj i_~j*Jl iJLij \./i.-^jl L-.lJgg 
.MAX ,y Jai-I 05 GIF oUJU ^Lb^u-V ^oJl {( «JLiJl ^LiAi^l 
ol^Jlj BMP Ji* OljJVl iJWf p^JO" (y>j GIF oUL. Jsi J^ j^- : PNG 
J^" IJLa .GIF Ji« Js-U^iVI j TGA Ji* liJf SLSj Tiff Ji- fcj»l 

• O - ' " "^ CJI ijjaj x^» JLjajl 

Encapsulate post — I jUai^l y>j 4^^ iii dj^i jl5j ipUa J^^u; : EPS 
f C^^ V'LiaJl 4pUvaJl J l-U- aJU. ysj oyUl ipUkll <_£( script 

jyfi 4jO daZ*~j Jaijj EPS oUl» Oy-I^S aJzL^j V ■ r-S'L" 0j . Jj-.<=> 

.EPS 

L.V i>^ £*\j lP-^ p-^ yj (Animation) — ) ^/^ J~~tf : AVI 
cj\j^>\j 8bit 01^)1 p-* 1 ^ .WLj^mJI (jjliiilj jj^jM otL-kJj 
^jLA j~-dl IJL43 dUD JPEG Ji^ Zj}& Cj[jL, lai^j aUlax^ 

.Animation s L^| -Up cjUJL« IJ15C* Ji* 



-A** j Yost Max 4^j^-4 JJ ^ £~- jj SGI J^s j^ <J-~-^l !**■» j^» : RLA 
.Max 4i^J c5JJ\ G-buffer aL^Al «:>Ji>edt 8bit c^LiJl jij^i 

oi-*> ?l^btL^il /psj^ t4Jrl*ii (J <L^l^- <U»l}jl JJ/".' ^ISJl ^lfcto-1 (Y-PJUj 

i^j ^Sl ;ulc jj- jjJl^JJ j£\ j\ 
.j^uA — <ijjl — j*$ <JbS ^^Jij" : RGB 
.UJl J Li ^]i; : Alpha 
.SyJ^s JpJr^S {j* cjU-jJJ _^JaJ :Z buffer depth 
{ Js- iu^ fL-S'l a^L. aja— Ijj ^Aj^u^ SLi : Material effects 

jil^JJ iva-^>J.I (G buffer) —J iJu^jJ ,_/»>? : Object ID 
.(Properties) jfl&l u^ 1 ^ ^-^ ^^j 

.Map fljjwsJl OjSj 01 v_-£ j^l (j^jjy :UV coordinate 
*li (^ JJl j^t^Jlj oJjIjJI o^Ua^l jjS'W (_/»j«j :Non Clamped colors 

.Max aj 
iS'j^eill ?j^i ^JL .^L^- j*j tiJL«oijjl ,Li jV" ,3-uw^l IJL» jjis : Flic 

^^ j^J y.j CEL, FLC, FLI aJL-JI oblo^l jj— £aj Lg-^LrfJ 

FLIC oliL> JUiu LlJLj .JaUtvaJ jl 4^LvP Loj! JLoJujj »J 256 >A^*j 

.<_jL*J^1 jjjJaJj Ij^V (£^ ^^ «JljJ t- (j«i (joLdl ,>• jjiS' JJ ^ 

(j-S'L' 01 3IjLJ\ CjUiil 3-^fli j^*-^ li_pr_y (j-J 4jtL£ c^JJl <_illl 01 ^ liU 

i«J j»Ijla^»Ij ?t-«jjj Oli ^-jL>- plugins J^>- L^Axijju ^\ jj^ai\ cjliill i—Jji 

.Max I iSy^ cjLiL» o\j L >.> J ju^j 01 c-S_^3l jj^r* <*-* ilr^-*-^ Cr"J 'C++ 

j-. jji^j cCjUU.1 (Jjj^- f^ /Jl Jj^JI j i=-bii oJba*ll 7^«ljJl ^IJ^^I *-^~3 
.0 jjii j <LaLi£ CjLaL* oULmii ' .-J '_^J <■)! xjaiwvj i-»AJixU jj^aJI 4^-Uv« rt-"'jJ 



jUUI £. J-/J! 
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3§JAninoise.max 
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#) Bevprof2.max 
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5.5 J&^ji 

:Ju=-lji)l #Ju& ^j p- L^aJl ^ dll*P 3jLJ- Sjj^I jlp SjJiJl Max 

:(Save) oLuUJI Ju> 1-T-fl 

Spj^l. ^.Ijf Max I Oli Jjy J^s o^J <^Ulil Ji«- >_^£ f?*\j^ \*i J L»^ 

c 

^1 oUiil ^ iJl«J Jlsll J-uL>Jl (5-5) J^Jl J L*T (+) jL*- L^kL. JiuUJJ 

..Jdll ^.\ Ji>- t) Jilil p^-V u^kSj J>4> a" 5 ^ ^ ( + ) <J* ^^ ^^ 

bLJ Js-IjaT If U*i^ Ji>->txi.l oliiil ^ jJl* f.L2J^ a*.^ iSjjJ* swUj 

;aJbJl JaisM yljf j.ljb^-1 l jSCc. File ^ JJJij 
.d~£ jl jl_^>- py J3$> Cij^j -i^iAl Ji*^ :Save 

JajU- (+) jj 1JLA j\ji-\ *jj> l y~&Jj JbJbr .^Li d^ill Jai^ :Save As 

if 

Uajf j^vai jlj^-l Aiyil li*j i-iii Slixdl cjbJlSOl j^ jOp -k<L£ Save selected 

— A N o — 



lol » y j> ") i ajji ^j ,_JlLj£ i_oJ-« (jj-^^o i _ajLj,I b.a-£ lExport 
VRML — DWG — DXF _ (Dos) 3Ds 
cjLiL» jft, -> ,. A?V Jjy LS \i\ L» UJa jjj^j 4Jai^ajj i_jdll ba-4 : Archive 
(3 ioJ^l materials cjWL-5"^ (_M dr* ^-kw—Al map jye&\ 

Back up ^LlLkYI chuioJJ T-T—0 

.JaL^-l ;^J f^J i_Jlll.\ Jai^- liU- . I 

. "L»JaXl* i^»J Cjljlaj CjLflLJJ jJaL^-l »t-*J Aoju . <—> 

( JaY^>-\ «—j f. Lijl Max ^P" ^. ij»rj^ l _jJ-»5' (v-oa^l jj^AiJ l _ilil bo-^ L«JLp 

(Ji>-«-d Preference obi Jp*}[I £ >* Cr* ^ e ^"-^ i>* Back up jL^ ^ j^ . ubJi 

.Max back.bak (*-^l L-bitu^ ^JLva^^ ijdll ^ 4>t^J jj* ^Ll^I «_^l ,jJU 0| 
cjUJU fyi^' Max oL» Preference j\y- gy J save jL*- J (+) jj cJ&*^> bl 

ba-4 (j^L* 0U jjJi IJlA ,hi».^ /■ JLjoj LojJl tijjIj .Jlp (Jjj 4i>-'>b^ JaLb-l ^t-J 

.<S_j» i_-j>j iJhJl Ojil (jj jJaLi?-! ^«iS' JL?-lj >_jJL« 

Auto jL^ jj jjIp cJai-> bl .3D8Max\scenes -^ J Max back.bak <Jil* *Ju 

cj\jiiu ijiiil UaL^-l Jai4 (j-^L* 0l» Preference j\y- py J back up Enable 

aisi (j f^>yj Autobak9.mx :>j^J- Autobakl.mx cjUU.1 ^^j a*Jai*t A^j 

.3dsmax\scene 
01 .autobakl.mx — > Jj^*- ^y IXj a -^'L» 01s 9 ^jAJ- ^k^isM oliii.1 J^j J^- 

OlOiil lili C~^ bl dUJJ 4JJ-ib 0.01 ijJlJ- L_-AJb" JajbJJ i^^ll oljXflil ^ iiLj.1 

.JLJlJ 0.6 JS' JiibU J*4 01 dJL^c. J*p gjl 



LisLi>-l ^- «^J.I (^ ilil Sj.o ■ ..." JUkjj oLilil jjX« jl NT Jj-^_jjl t_JuiScu*A Alt+tab 

.Max — I »_— L« |^.b 
(Undo) Q**JI J* gHjifl V-T_fl 

^«wb>cl~»» {flax* VjSvJ » yl lA^j SjP xsr\y>\ ^ft jj jj i nS JI THjft (J f 1*1 J J2JI (1)1 
, br.l t Jaji^-I ^ VJb ^.S/l ^ (^ , ^ 1 j"IJb«-l ^ l^lSo 01 IjjUpI oL^jJl 

dj^i 0? j^jt a^-IjJI y I ^ Jlf^li Iji^ j^ iuill Id* J c-jJj lils t*^LjJ 

:Undo j'lUst^-'y ojJjii* ijjaj ijy Max 



. J g , m.U cjI tju 
.iajil oliLU 



jl^SoJl jl ^Ay\\ y\ 

Hold, fetch y\^ 



Undo, Redo pltLevuil — ) 

aJLJC JS3 sJb-lj_) J g. »i II »Jb-lj t jlj^Jl jl AJvljJLJ CjL*L4I 5 *^^J (j^L* ol 

Edit ^ Jljj^/1 a* i^-Uj JTLiil ^ sjj^D £tI>JI flo^^l ,-,&:_ UJp_j ^yi 

.Ctr+Z jt olj^SlI Jaij-i ^ J Undo 

.l^iP A^ljlll ^Ic^l JL-P-Vl S-Ur-f ^-rl^il <*J C U ^ft.,^77 L. «jIp 

General 4*-jJ Preference ^ «up ("f^j^l {y^L ^ _/*'j"^ ^^ J&" Cr^- 

.Undo levels value 
dJLb dUJJ collapsingj J^*i. iJJb- L^ip ^lyJl ^ ^ ^Jl ^^I^Jl JU*ty 01 

• y\yi\ oJ-* ^*ijj Li LL» jj^ki\ 
jl (Pan) TtivaJl ^ *4li oIjUj ^ A^Lr^ View «L»Jl3 ^ AJrIjJl flJbt^.1 ^SCr 

.^U-y 20 Ji- bojd>- OjSjj (Zoom) /C.jj^' 

Oljjjj ^ Joy SiiU ( y_ s tf 4Pj^9jil Ijyil53lj f.\y0-}\ ,Jj> CjljuiJl Of Jas-V 

.(■j^ai\j Ijfl^UJ cjljjjdl ^ys j^-l^rU Undo Edit j*Jla^I ijjUJU tJ^i^ 
(Hold, Fetch) &fl S^Ixl^VIj cJjil JadJ-i fUn^l » r 



yljS/l ,y jJlp (^yi (i? cJ> .JiJU J JU-1 o^l *Jb- JijbL Hold 

aJU>Vi JL^-iH *JbL SijjJJ Fetch 
jjLiAJ hzj\j> SvXp Undo jy J-^l iJbi* ^tjl ^p /*^>JJ ^^L* aiJaJl »JLa 
xJaX^u ^LjLuI eJjd «j*-tf 1 lil *" Swlax* ^iaj Ljtl^o jjj! liUs Hold Ujtl^l 

.SjIjJI 4J2JLJ y*ij^> o^jxli Fetch plJbtLml 

01 j » ,. )t7 ... 7* Max jj-o-vi' J^-ijJl ^ ily L*jL» jLgj=»JJ i^a* <J&y A* 3 ^ 'M Uiul 

jULsi (j ij>-j>j Maxhold.mx ^-Ij oijil Uilil OV i^Jjil ijdll oLj^ JL«i~J 

(Jills' 4^»-*J Xju j\ Max jj-w 5 < e-Li.1 t Ja Jaj£ 01 Sj-iL* *J2i..^a 3dsmax\scenes 

.t^^lp J,g,.V.,< 

ju^xj (_5 JLil liJLpjj-i^ <•■" 01 liJLip LibnLu~» 01j j i_JLaJl ijo Jul J."*" jl>- (j 
Otj JU-I Oj^j 03j tiJjLaij' oJLHi Oi dli^ lj*U- ,^-J ,y>/Jl 0L> dy.JS <J_Jb 01 

■jp sJUkj SjLi jl . j-«-*J 0' liDJU lH*"'? 1_~>»I JJ*"' t^-AJlIS OV'* (Ji_^~ *— " -"^ v ^'' t-'J'^J 

■ S-s&l 

(archive) &LZj9lyf—.1 

Jl>-I« i_JlJo iU L^jj^j jyf iV ^4* Sr ^_^* /^ CjLilil isjy -L^l^" i<Jl» Max ^o^tj 

7*-*\ij, p^py iJj- cLJlSJJ i_i*ij )H s-Lij"^ Pkzip p^j* Max (•■Jbti^ Sny-^u> 

.File !b-jJ Preference ^Ua^-L ^jLsw^ll Pkzip 

01* JaJ-l iyij jyf> ,y <j jJ^ L« J5" £« Aj-j ^A^i^ J2-1L4 Archive 

.SjLAjVI ,y J-fci Jl^ii.1 JJ ^ ^•OjtI^* Plugins c5* Uajlj J^i LgK' 

4jjjJl Uiijty __f 



IjjJb ijJJi dj>~* 9 Jj^ A>* "Oa-jjil 4Pj^dl olilil IS' iiijl Jby c..: 1 ^ Ii| 
Jujyj Jill. bp Jr i^ Jvlsi (J oliiil J2*siJ Jvaiil ^yLAjty liMkjJ ^^ fJbri-ls 
jL^I /-» Jo Ij 9 Jj^M JULSt- (V^ /t' r 5 ""^ LS^V* ""^ J ^lyaiu ajya oLiol lit* 

^^aJ f- jj^il oUL» SaU^I ^ liJLSCc. IJla .^y^ «Ai^l -&*£ OL LLAjfyl »«1^j 

i_Juijlj OV 4i^ fl^pJ Oj>j /wU 4Jj_^> CjLj£- °~^ !>t«lSo« LpjjJL« iJuijlJ c~i5 li| 

. ids' £- jy^JJ Plug-ins a-* Max <_aL« 
(Replace) J<,t n.mttf ^*l 

tlc^L obfl^Jl oJUm cU.iL JL^idl (J ^iSl ji ^'153 ~^£ JlJL^I J^ jl^Uo 

\ : . n . g . i A <u_k«^- avsj d-jli JLg-iAl (J LtflS jJLw-J L«JU*i .iJjS'iill die j j iJJLgJt^ 

V j <u a^sULl (Space Warps) obSlS' Vj (Transform) k£ y ^-J ^ j <u"Va*» 

^Jb j»0px^I aj'Ij^ JT £» L'lS' ^di .ftL-S'l 3l_y Nj (Hierarchy) y^Al *JLJLj 

.(Merge) f U3I yf JlJU-'tfl y.1 ^ 
JT JIjll^I ^ o^iil <J (Instance) iJJLc *>»--J <d <JwLi^J (jJJl ^'iSDl 0u" Ijl 

.JbJbLl jS\£i\ £, ^Jl JL» 

Insert Tracks jJit m "\ 

.(Controller Tracks) o^j^-jil cuUJx^l 

jl (group) objo" <Pj^si jl J&zj. J& Js- (Track) jL~* J^Jb" 01 ^-..Js 

liljL-^ Ja~~i*. ^Jl oLflSOl oOa Jf 01 Js^io j&j .(Hierarchy) Jklp JJL-J 

.LjIaU ^ Jjli^J.1 ,yl53l ^ ^L^" Vj J^s 

Ul* f.Uil dl^« LjJJkj <Sj\y My j$*i File l*fli ^* yH\ IJL* 15 1p ^aJI die- 

yv\ (f 4Jil idliL J p^^j of ^.jJ t^JJl (Track) jL-il Js- lSjA ^JJl j^juil 

^J 1 ^ Cj-^" ^s* °P en ->J C5 1 * 



oiiil) jX^ail UdiL. i^li-l o^idl J ^Jl luUJI^I JS~ ^yy : Object Source . ^ 
^^Jhill ^ylSlll -^,1 «,. jJL^il jjJlSOl ^li lils (<?ljL^« ilji^uol Jby ^JUl 

5^r^Jl jilS^l Iaa d\ t yu br Destination ^j—Al s^l Aip tjyJlJ c£jljJ-l 

cj\jy~*j> r\^a-i*i Js\~la t j J >.. ;7; »^p\ S^jLiJl /k*^ 1 cjUjISjI fjOj*i tSub Tree . Y 

.LALk5^>ti«j cjljLJkl JlJui^l XA£ iJwi :Method . V 
j i^rjil aS'j^il.l ^j^-jJlj c^L>^>J.I JS" Jxi~J : Replace Controllers . \ 

jJ~A\ ^ l£lJ ^jJl ^ Oi*^ iM ATy^dl {y»J\ J^-Jj- : Paste Time . T 
<3 0>^J^ ui^* J^y -Kr*" *4*_pl ij 5 ^* <J j*-^ ilr* <Ji** ^^ a*** 

.(^■jll Jlst obd^ : Start -end . V 
^'1531 J f-bjil 4jlij iildJ j^jJl <jlij 5j1jlj ^jii JljJ :Firstto lost key . £ 

j.j^^Jl jLsi «u1p ,»->^j l)I Jby c5JJ( jUa^l ^j ^^4 : Insertion time . o 
.AilA <J>j^i A4^-_jil C?&\ c5 7-^ ^J ty jJUai.1 jSl^U iS'j^l 

1( ^jJl 4*J xj> j^wJ J^h jJUail JL£ J^-^ '.Relative . 1 

.JUo^l ^j tf- jJaJl ^^ Hilk* i^ jJL^ail Jb£ J==-^" : Absolute . V 

UL^^I Jby ^1 cJ\j\~\\ 9 \y\ iiyw l Js- JlpL^j : Affect only . A 



W 



tfjdl is^-i s.\a^\ 



^oLJl J^aiJl 



pbteAI&s&l 



VAlL&pJUtWBii 



^ 

O 



<^aJ iijJbi jy>j Max ^-Ij j «:>j*-_^ ^Lo^l oljil 01 









-'■■-•■■ "•- --^-V::- - -;■■■' - • - ■ .- ■ .-■ - ; ,. 



*tti siiHi£l;fepr ' "llJ ffl 



9£Bcs3smm$i^&8BGs^imi l g&3Si S??i 



pUi^iinj 



Jj^tw* 



& 



,UASil *tftfl 



1.6 Js^Ji 

a — J^p jbji ^ Vjl ifMS" ,^Shj" Ol jSCt «of ^j c^JJl (Noun- Verb) V-* 

. L5 5xJ.I JS\£}\ lift ^Ip Iga.Jg.Tj 



«Uji* 



- U^ 



jUjLfcJU \joJ\ jJlJL> 



jj-iUJl J^aiJl 



•Ijf j (Selection) *l*dV» oljaf jljjl ^ (6-1) JSli 0! 
lill> jJlT <^i jlitf. 01 ^ku^ cMax oljil Jaj^s- j S^jpr-jii (Transform) 

5b. 



+ 



. Select and Move j$*i 
Jj « of db&:_ t Sji*- aT^i ^ijf jf ^Ujj^i | j3 f j^f jf ai^ 

:(6-2) J&tJl 

jl 4 Pjli SijaJ^ (3j3 j-ijil 0j£j UjLLP j$)k> ^^gA^Jl) j»UiJl ^"J-« 

a — Pj--si (J JLp lU")U|j <^»^ 4JU£> 01 SliL* ^ji^. 015" ^IT (^1 (J JJj 
. aJiLJl sJLa /j*-^ 3 cjUjIj apmJt s-IJ&I p*jtf oUjIS' 

.oLjISJI aJL j.LikJl oijJI jj^ii; <s*-kj /y^^ 

jl v»r — - pjLi ^'l^jl 1JJ> ^ i_*^» :U^p (^yi f (Transform) «s^p 



•cs^ W u^ <^J j* 



*U±2x3~ Ji**J J' *J' Jj 




2-6<J^l 



■m- 



yJl 4T>! *li^l 



jj-jLJl J^aiJl 



L^aju (Jji ^^ oLJlS* 2Lc>ja^ culls' lil : S-Ja^-^l* 

JL* Sy ysJlj f ^L'Vl jJl^l s-Liib IJLJ ^Sljzil iaja^. ^ ^aJ| 01 . Y 
:SJ^liJl ol^jll £\y\ Lfji (6-2) j£i 01 



.^pjli Juki* j •5_p-_^« 4J"il (j^l^J' s*j^ ^S- <SJ^"*^ XfrZSS . \ 
.yt£- jS- -u^lij <J*j*j> jjIS" cJji 4jV s-liiVl _/^J-* </ji Ja—j^l d^iil . Y 

.JL^UI J oltflSUl J^ ^iaJ : Select All 

-»>jJlj aULu/> jjP aLflidl oUJlSJl Tuyii j.lii'VI .jm>>ju 



Select Non 
Select Invert 




i^jfi^Jl lijjkj fibfoyi JUxzuil . f 



^juja fXXA hoi 



^>U *l£ul £a*J 



3-6 J^i 
- n vr 



,>L«jJlic<JJ Ua^Jl aLJL. 



^iLjl J-yaill 



Selection oljiVl Jajj — A j^ UJUb (6-3) *l£sVl jkL* JlCif 01 

:^»j region 

AJas .~* L*^ iJbxi i_^>t*JLs :Rectangular J>t?7....« j£-ij j.U&'yi . ^ 

.(j-jlil jj jjy^ -Xic- cS^^I ^j'jj u"J^ j*°>* -^v 9 ^ ^^ 
c^__l>- LajS'^ Sjjb U*^> jJi^ci i^^s^JLi : Circle t^yta J^Lio s.U&'yi . Y 



Edit 



Undo Move. Gtrl*Z 



Jtedjfc 



Dil+A 



-. ■■?< ■,,,-, 



Fetch 






- ■-J2EW I^TSfefi:^ ■ 8 ' ~-p $£e^5^f ©§^ ; SSa?;i«5KSS^sK 
. ■-.-.- ■■ -. - 

Clone • , 

: . -M.I.V ■ri'-rfl'-l'f 'V,^ 



Select All 
Select None 
, Sqliqt invert 

Select R» 





4-6 J&M 

_, JjVl £-— UJl iJ^ v^-Jl* :Fence j>A>- jt j»- j£io *U=W . r 

Alp ^^ jt ?r j^>» ^ f t5j^' ty^° ^^^ J^ f A^-^ '"** ■ 5 J'^ 



-1Yi- 



J-^-b £ II oLtfl&l *lisJl j»jj Ja y;l t (6-4) j£i *liiVl iljl- W 

j » »JijJbi jt^i cSijidl J^-b A^liSj ^-J /^Jl oUjISJI $. Uil *^ jl Sujaiil 

.Region f Edit ^IjiJl -k;^ ^ jl Crossing Selection jj ajLU -Lu^i 

.iiJaAl J^-b L«li ^1 ob'l53l ( ^hj c^I : Window c£J^ . t 

jl tl — a^VI i«)ajL« ijj^- ^Jr ^J\ objlSol ^uj (^1 :Crossing ^yb\jz . ^ 

.LfrW'gJl 

U » ,JLp ^Aijj Ctrl r\iAA ^Js- iajtsiu oli^. "iS-y^ J.I ^li' ^LsL^V . \ 

Ctrl 7-1 — ^ ^ — Lp ia — **iaj SL£ll» <Pj^5i Jl objlS" apja^ a*Ui>V . Y 

j aijj Alt £-Ui» ^Js- JaJi^aJ SLiu,* 4Pj*j£ ^y objlS" 2iPj^-£ <!lj^ . V 

XpftaiA iJbxJ ^j^J jl l^Jljl ilj,l CjUJI^JI ^Ap 

:jJ%Ul ILsIjj fil&yi . £ 

|J *■ SJixll JlaLsJ.1 J 4^U-j f- jill ^^ ^ oLjIS" (tlio^ j»Jls^x^J 

oL_tfl&l ol — t. uy ^ ^ *lj*»Vl ftUsi^li .oUil&l cjU, JLp 4jjUL| 

JSL-jJl (3 U^ Lights A^bj Selection Filter ol jiSlI Jaj^i ^ ^t.,,^ 

.s.lj^VI c5j- yiiJ 01 a^jx^J V OVI j-Ua^l Juy UJu^j .(6-5) 

,>_>■ dUij ^ JT ^1 All L'b 0j£ Max j ^IjsiVI >iH Li= 

.oldl£Jl JT frliil ^ ^SLi 

- Ho - 



Aj> JbuJJ Uis^JI 4L.JL* 



^iLjl J..,-?aJl 



/(Lock) fil&iyij£. o 

?-j ./OiLl i>** ^^" ./"'j' W^ L^^J f.LSiVI APja^t ,j*^J ^~b>xZ"J 01 •hjj 

Space *il -*il s-^vaS *-bi« ^^ip- Jajo^Jl r^ ^.U^VI Ji» (j^ 

Bar 
.Lock jj <— aJIJ-I -kyj-i j- jl 

Sub-Object iut^iJ< ^liitiW »liijf T-1-n 



liM 



All 



All 
Geometry 



Lights 
Cameras 
Helpers 
Warps 

Combos... 



5-6 t><M 

j p S lij (Sub-object) £v=jli Jj^jJIj Vv^ 1 oLtfl&l ^L&l ^ 

OjUL_j j^^jj (Sub object) JL^ y& L«^ c(Modify) oV-uil *>.jJ JjJ* 



■\Y*\- 



J -j> ^A ijs- (Modifier) o^Juil Jb-I JLjll^I j^p :oL— ak\ j . I 

c(Edges) tJij — ?- c(Vertices) c£ji ^ i^ 01 ^Jai-J (Edit mesh) 

.(Faces) e_p-j 

a J,^l I — iUj£. ^ — Sx^i Boolean? Loft J^ '^^ oLfl&l j .._> 
s-l — iJl l j_ 5jt. ^ I — ;L^U Morph -J ^J^ ^ (Operands, Shape) 

<3jA__waJl ( ^J J^jw j Sub-object ^ ^ : (Modifiers) 0^0*11 . ?- 

.°j^V jl (Gizmo) -Sajl^ 

cAnimation i-S'j^J.I fyjh oljL^ *-« JajJI J^a :Trajectory jL~ll . :> 
^j — *J\ nj\Ju> jL^-l (%-ii (Motion) r-^ J aijpr jil Trajectory ^j 

.jUlI J> ^Ip sS">Jd 

Type^ju//t r w^. f 
jf (lights) *lj— ^1 J— t. Jb-lj ^ ^ ^ ^11 oUrt&l jLb*V c^l 

Selection Filter J Uju^-Ij 
Selection s^ — &NI 4*jlS ^ oijiVl -W^i ^ jj^I £jJ ^^ . \ 

.(Lights) j^Jj Filter 
• Select All f ^Jl_^SJl Jaj^J. J Edit J^ yU . Y 

: (Select Objects) s-Uii^l jlj>- Ajy JL«jc^1j 
.Lights ,j^j of-Uil Jjy c^JJl jJlSCJ! ^ ji^ ^ Non JLp ^ . Y 

- HV - 



ob> JbtoJJ Uisyl aLmLv 



^iL-Jl Jwaiil 



; elect Objects 




Sort- 



<* Alphabetical 
C". By Type 
<*" By Color 
*~ By Size 



- List Types — ; — 
P7 Geometry 


All j 


F? Shapes 
P? Lights :■...:' 
!>• Cameras 


None 1 


Invert j 




F? Helpers 




P7 Space Warps 


P? Groups 





— Selection Sets- 



J™ Display Subtree T~ Case Sensitive 
I Select Subtree I Select Dependents 



~3 



Select J Cancel 



6 -6 J&&JI 



.(6-6) j£iJl >i» 



Select Objects 



II Eli 




C-ExtOI 

CapsuleOI 

ChamferBoxOI 

Curved 

QuadPelchOI 

SectionOI 

SphereOI 

Surfaced 

TextOI 



r-Sort — 




«*■ 


Alphabetical 


f 


By Type 


- f~ 


By Color 


■ ■■ f 


By Size 



pList Types — 
P? Geometry 
P? Shapes 
P? Lights 
P? Cameras; 
P? Helpers 
P? Space Warps 
V* Groups 
Selection Sets- 



All 



None ) 
Invert \ 



All 



J None I Invert j 



P" Display Subtree f~~\ 
t~i Select Subtree I 



Case Sensitive 
Select Dependents 



"3.- 



Select | 



Cancel 



8-6 JS-SJ" 



\\h- 



uaJi *T>i jUi'ili 



^iLJl J-^jiJl 



Jajj — A ^ jl (Select by Name cjIj^VI ^Hji> (y jl cH L5 1^ Jai-^J . ^ 

.by Name <- Select <- Edit ^UaJl 

j US' c(jij^-l Siili Jji l/ 2 ^^! J.Jbi..Al) jj^^Jl Ji»- j 4*"l ajL^j 
:Ja=L| Ha ^ bijUT jup J^jc^J 01 ,j^.j c(6-8) JidJl 



Box 



bj B?X ^ t. JUULl cUUbr jup Jaii .-ij?- ^1 ^p jm ^1 ? . I 



.Ball jf Boxol ^yi^ ^ t j£Jj ..j bixj 
cBoxolj Boxes; Box ^-JfcJ B*X* ^ o^l JS* ^ juj gJl * 



ijppjfftMii 




9.6(j^l 



- m 



iu\j> JLn^JLl Ui»j3l aLJLj 



^iLji j-**"!! 



.B <-i>4 Tjlj jJl ottl&l JS" j^LJ B* UsjIj 
(Wire frame) ^SXJl jlU)ff DjJ t— *- . r 

-* — ^ c/J — !l OljJ^l jljs- *+y j^u_ aJ^- ^Li c (Command) .y'j^ r-_^ 

:Ol^JT ^jJ p-pJb Oljfyl £v ol .(6-10) J^Jl t) LT ^5j3 ^rt&l L5 k*j 

OjJ 64 c£_j£ tfJUl Max ^jJ ^Isllj o^J 256 t£_^ c/JLJl atf'jjf £jJ J jSfl 

. ^ . fiji - OjJ 16j C-jIj 



J^ j^j jjI^JI Ojl jli£ ^^JjJl J*£ (Assign random color) j j 01 

.By color <- Select <- Edit <- fftyft ^i_^ j* . \ : JjSlI ^>>Jl 



Object Coloi 



■^ 



BaslcColocs: " E^»MKe 



'■':frMi^'ttii$ii4k- 




NaopandCofy I 



CapsuleO! 



11* jU 



10.6 J*£ll 



■\r.- 



aiaJi sTjJ-i *iisVl 



^iLJl J^aiJt 







l^iiiaSis 



rj'i^jiii 



m 




uo jss : 



Uu*dHKohUl 



r Dbcn 3vbt.. T. :£. 3.V,*.. 




11-6J"! 



c^jlj U ^).\ Ijl* j*^ <>«Jl ( _ s UJl iijljJl ^ jil . r 

.(6-ll) J^JI j Ui' Select by Color jj ^ 

.Select ,Js> Jti . ° 



0J5 



(Material) f.LJ'yi SjU £ji 

OjSj L.JU«i .assign <- cL^^I aiy jj^ Material Edit ^ 
.(Sample Slot) *L-S^I oU ^ £y 

Jaj , — i .-, — » (Material Editor) *1 — «T^I alj<« jl_p- £jy ^xij . *\ 

.(6-12) jCi ol^SlI 



- \r\ 



jUjJLh«JL! Ufa^Jl 4LJL1 



^^oLJl (Uaill 



jbJl53l J5" aJ t5jl_p- gy jtizj Select by Material ^Ip yLJ . f 
.(6-12) j£i aJU-I tUT^I Sal. I^Jp j^ ^Jt 

.Select ljIp- ^ . i 




*I2J g x|*l3hria l T *ld ill 



Safe 




agjjgMefc 



M^ g 













12-6 js^S 

.SbjUail s.L~S"NI mL. Up jja> ^'IS" ^aj . ^ 




z^KP 



ModKiaf Stack 



t Sub-Objtoet jj Face 



fli 



aawKteie 



J. 



yfrftg:.- -. ' 



-tosfciiat* 



_u* 



SMactgylD 



-z.::^_: j 



r Smoort)hs Gioupi; — 

lil^lialillij^kiUlJj 
TJio|Ti]jiij3v[ T||iiB 

'IZMasljgete 22 las* 



1 3-6 js-SJl 



-^rx- 



aijJt asy-i ji^Vi u ,iU\ J^iJi 

(Material *! S"VI >\j-* jji- ^ (Get Material) j j ^ ^ . Y 

.Editor) 
;^1 — • ,3 — Le- £j^j — • J* f Brows from j^ (Selected) ^^ . V 

^j\ — Jl>J! <u» t5jlj5- gjA j$n <. Select by material jj (^ jiii . 1 

.Select ^ jiJ . o 

(Mlilti SUb A_^lj ^1 S" Ojsrj JLp sLS\ i\y tej^JL j^ j^ 

» a * t) cfr^-Tl SiL. L$Jp jjja> aj^r^Jl gjf J»j6 01 Jb^j Object) 

j J ^5— l* j — ^ <- Edit Mesh ^ J*-ju I^jU&V ^L^ Ujup aJU-l 

.Select by ID 

Multi sub object t\ f^\ SiL. <A* j^ ^15" ilL* Jl-J.1 IJu, ^ 

JJ — * ^ ^ '(Black Grip) SiU J*^- gj| 8j3 ^J| JT J&. ^j^ 

.(Material editors) ^L-T^l ilj>i j^£ «3l . \ 
Lg — Jp yLJb aJU-I Sidl ^ (Multi-sub material) s. L-Tyi Sit. J«rl . y 

.(Sample slot) *L*S"^I Sal. fcjp J 

.3 Uf ^>J_j (Black Grip) ^L-S^l Sal* ^ ^j^i" . r 

Modify> CJ J ^ l^lp >Jb ^l&l IAa JLp (Edit mesh) Jjui\ ji, . i 

• Selection level & ^j *l&| ^j^S Face j&\ . o 

•Edit Surface j$u ^ Jjuil ,- ^J ^^^,1 . ^ 

■ Select by ID JU yiil . v 
.ID Soil o^. 3 ^ J^of . A 



A* JlxaJl) Ui Jl aJLuJL" 



^iLJl J-^iJl 



j, 5j ^^>ci«J ^il ^l^ll J (Faces) o_p-jJl JSCi Ok (^ ja£ Ujjlp 

.lAf.Ulil ^JL; /3/ (_ijytxll 

fnui 1&1 Ajuit LjLfej j>.< <lu £.-1 -1 

ays Jju Jn ,/?" JS *~*-« oLi^c- Lfclt i£j£j ohjL5" APj^jst ,-iuj oJl 

3 &ja£ JaiJ- jJsL^aJ JL5 La ^ c^P^il ^ij Jp (_£j^l oLL%p s-\j>r^ 



Select Objects 



wfSffft-- 



Box01 

Box02 

C-Ext01 

L-ExtOI 

OilTank.01 

PrismOl 

PyramidOl 

Sphered 

TeapotOI 



_^_ : W 



« Alphabetical 
r By Type 
= - r 8y Color 
"T "By Size 




f?\ Lights 
F? Cameras 



R Space Warps . 



mil I . . ^orie^^y-feptl?^ ^ 



rfeSeWotidniSete- 
tjkls 



■3 



s. f~i Display.SijbtreB.i J^-^^^^SS^^f^St/Jk 



l~ Select Subtree f"i Select DepentJerits -Lgaher 

- - 



14.6 JS*SJI 

.Named Selection Sets ^ olj^Vl -k"^ ,y j^\ . Y 

•Enter J^ -W>l . i 



-'Wi- 



.Named selection set .oU:>S/l -ia^ ^°JU . ^ 
J US' .Select f (Selection sets) J* J±> f H <->>^ JLp Jai^a; jf . y 

.(6-14) j£jJl 

■ Selection Set i*j'Li ^ ap^^U |CJiJ| ^Vl >^-l . ) 

.JjoJtIj jcoiJl jjj-^U ijJU - stasiil oLtfl£jl ^r^-j Enter Jp -U^l .V 

.Removed Named Selection <- Edit <- ^I^SJl -Ly^i ^ ! o 

faces *j-^rj\ fr l_j*| ^ — ^ Sub Object c£>~. j 0j& Ujlp 

u^ ' Ua ' v ]1a ^^"J 'j^ 1 o- ^ *Lol ^k^i . .Vertices cSj-Ulj 

*L_iil ^k-J ^ Object t5j^ t) 0j& L.JUPJ ggg ^S^ ^( ^^ 

• Sub Object c£>~i *jmj 01 4^ ^^f s^. l^Udy _, ggg 

Groups ulf^l ^JLJutt) r-n 

<^i i^^ ob-ir «^ ^ 5jL;P ^ Group ^^ D , 

cl^yi ^ Of =U^JJ ^ .^^U| ,L^pf L^_J obJlT <jj^ ^j 

-L-r i^ift dUii c^u ^ir utr o^ ^f oLjir ^ g^ tL ^ 

.(Group) J~^j j^ ^jit UlT oUT ip^t cJ^s 01 a. 



Wo - 



jUjIxaU LfiJ\ sJlJlu 



jj-jLJI J^jjLII 



cP 



yUU*o*!«il <b* i-t-n 



IB! 



(Sroup name: ] referendom 



>••» 






Cancel 






15-6 t>£S 



Select Objects 




Box02 

PyramidOl 

SphereOI 



$oi^ 



,r -Ijr'Caiqi" 



.lyj-gewialiv-' l- . ffi -it - 



ii 






16-6 J&&I 
:Os-lj tf\£ UtT oUflSOl ^ apj^ s.U*j 

• c£jlj>- ^y j^JaJ Group <r~ Group <- (tJl^l Mj^ ,y j^ ■ V 
S JS" ^aj .(6-15) J51& c^jijJ-i ^jil l) ^-ja^I («— I J^-^ . V 

.(Group) ^Pj*^l j jvaP 



-\n- 



AiJjl l£J-\ *li^|l 



^iLjl J^all 



i ■ * i * t * 

(J (j» rc-.^.al « ^£- ji a^T ..J AjU 4^-jj>j£ « ,JaI <Lp ja5^ fUi JJLP 

. (j Cw w O L^ (jviJUilJjl { j££-jA&\ ^t^Mj» oJi>-\* iS-yn^; 

: Group ~*s-y>£ Jl jJlS" aiL^N 
.Attach <- Group jl^ *j!jaJI -Wr* i>* ■ V 

.21PjaStI f-UilpI jl^i ^U jJLJ . Y 

.Select Jbtti 

2 pj*^L) Ja*£ if 3 ^ ts*^ C? ^ XJt re""* ^^* apjaSt fc^ L*JUp 

\Sa j^u is-yj?\ (Open) ^iJ L.AiP j£J_j ^'y. jjp Oj£jj .(6-17) j£i 




kj«jl f U&l jfe l&L jU ^j^| ^tsJ 



17-6 js-a 
- \rv 



.Open <- Group <— f-fl^Jl ^.j^ ^ ■ Y 

.Detach <— Group <— pj'j^l -kij^ ^ • t 
ill i* C)\ S" iil <^i a- ~*^_^ oIpja^I JJ- Ungroup _/•! Jajcl-J 

,l$L>-IJb /%il *AA*ilj ^Luw^JjJl (JuLp-j^^I JJ- Explode yl Ao-*x~J 

JS\ S" c^l *- * JjoiJ US' Slpj^I J^l^ JLp Jjiaj j aS^I c5j4 01 . \ 

JT ^ip oWlj aT>-I ^ f ap^Jj! J* (Open) JJLp (,syi 01 .\ 

. a}ji£. yjas> {J\£ 

JSL_^j Ol&w (Modifiers) o*Va*ilj (Transforms) tf>A-l y\} 01 

:^yL» <y^ ls^" log*;:)?' OjjS L« lil S^j^si ( Js- Oli-Jay UJjlp odisi. 

«j A Ja jljl (JjJLLvaJl Jb- J^JaJ Uli APj^£ ^ 25fJ-\ Jj^ Xs- . \ 

Jjj ^JU f.\ jS/I aL.U^ J*l*J ap-j^I J^-b oldl&li ^K" APj^l 

. JKJI -Lljl 

j .Ij^ i_^*o~j JUj V ajU (Detach) ap^^I ,y y^s- J-^ L»-^p 

Animation iSjxi* fyj t-\j*\ Axe-j l*yJi\ ^Js- l $a : )aJ ^1 1S' J J-I 



■\TA- 



(_£l cjj j Vj dij^p^Jl aJLp ^ j?.a.....j Jj-,ajsil jjlSJli apj^I ^^Ip 

a — Pj^l t j — « j^zp ^Ip j4sj 4^jx^ ^ S^Jail Modifier o^^uil . Y 
.(detach) <*ivai ^>- aJLp 4JL]a^ oV-kd.1 o-b& ^yLjj 

J j — =- Jajl^l Jjai^Jl j$aJs Open <- Group jb£ y^i^ ^iy* ,y • Y 

.(6-17) J<-i c^ijjJl OjUb ip^Jrl 
.**ji£. yes- js\? JT J^ oVJuAlj aT>I jj*i . r 

\ e~£j&-\ < L5 ?rl Prj &f\ ^f^=> Cy^~ ^J^- (Jy£ U.. o ,., rt J Jj£ }ta 

ip-jA^I ?txiJ ol ^ J»'m .j dJLSi Jbu iBug Zoo L^-Cl Group <p-ja^ L^Lorj 
j — U; j<r ^1 — ps-jJI JjjjVI J^b (Animate) iJ^^" SjA^-l J*£j (Open) 
Jj s- Lftjij^ J&" a^-j^l j^Ip (Animation) j^ ^ (Close) apj^I 

.^srbrjJl Jji^Vl .P^b OtjyaJlj ^^^Xi^J ijJiJ~\ Ljlj Jig. ill 

MyJ-\ ,y yO& (j\ jb£- . ^ 

if 

.Close <- Group <- ^jI^I -K^ ,y . Y 

rirj0>.»ILt j I ■ lit J^fjj) V-f-l 

:L«jup oUjISOI Jsj^j L^Ujci^j VoIpj^4i Lull^ ^ 

4__Pja^ ^ lp - "iS j>d» ?J~"J ~ O^JljiII - 2jj?-\ t-"ljl 3*)*" ^±j~ • \ 

ol sfl£j| ±uj APyJi\ JU^I 01 .Jb-lj jSlT bits' j obits' 

-. (2LC^*;x-iJ frUlpVl fbjS/l oUil£jl JS" JUjCL^I 3j^J) l _^Jl 

.(Dummy) ^fl^j obiKil Jla (Link) -Jajj 



aJ — fc ^ — £Jj a — jiy oUlSo (animation) ^j>ci« f j*»j J^" -^.J . Y 
.ipj-»j^l (V>^ y^l *S j>cZa >yMji jojc^- oUjVSo\ 

J 53 (jj_^jj\ j SO; j^j Jb-lj J&Z ls-y*£\ J>j«a£ 01 Jby" . f 

Jajy of lojf lil) *&yJi\ »JLa ^ j^ip J50 UjUl oV-ullj oL)a*il 
jo'L^I Oli (Mesh) Jo*>. ^ (Attach) J^jil y! Jj> ^ ob'£3l 

.(<U 4^UU 

J-jjjj u-^cl. ^sa, obj*^l (Close) J^ij (Open) £» oV) j£^ 

LxL__^.li til 1JJ c^Li^' u^y 1, * U^**ri ^l* 1 * oLjIS" ■t-.Ja.J Jbjj . Y 

Jaj j — A J Sij — srjil (Named Selection Sets) *jy*il Aid^l tej*£ 

•^ is-j^A (_3 j-ap ^^1 015" \'i[ ,^Jj s-LasJl oLo^j^si oJbd ^ 0i 

ol.rtl&l oy (Smooth) ^ j-JaJ of jt cSjAJl (Weld) ^\s 01 ^J . Y 
&-* (Attach) J-^jJl y> "^S o^U f jij tS^l ^-jW r^ 1 ^ ^./IJ 

.(Edit Mesh) Ja^ 

(Helpers) uld£L4fj(Grids) &£tj ^Usuut T-*\ 

f 1 Jiij (Grid) ^J\ *£^ jIjlp) ^y^o" ^ob: *LJ JjSH SjiisH 01 

i) jlp\ -3 ^Jl (Helper) SapU.1 oUil&l ^ ^Jlp Uujj (Snap) -tUsNl 



-u.- 



:aJUJI J»UJI 
igj: .,.< rt-u-L Lg-Jl jLioj objl53l *.LiJl OlSC iJliiJl *--»jJl aSLa :>Jl£ . ^ 

.(Snap) ^I^VI -klityl ^Uai y> ^jJl aSLi ajl£ . Y 

4kU*If f*MtjM 4*x4 jIJl*J 1-v-n 
f( — JiJ 4 — jiLsi jj^jj '(jV* -A^L-** £*y£ $ f.Lu^l t_iai (Home Grid) 

« J » OV J^UJl XY c£ji~il £• (jiUv5 Bottom, Top ^.y^ SJLili . \ 

i_jji — «j;, Lj — Jl jL<i<ij .Xg- M N- U \?pj\ /jf- Uli j>*jj ^2*1 jSj AXjjJl 

. JdJl YZ yjj^il £* tfiUi* Right, Left ,j>j& SiiU . Y 
.^lUJl XZ ^jiJil £. cpl^" Front, Back ^yJl SiiU .V 



\t\ - 



jUjIx-oJU Ui ji <jl«l» 



^-.sLJl JvaiJl 



ft 

Jjj — ^Vl cTop (^S/l ^/v^ 1 iil_^J f.LiJ'yi (jy~** y»j ^jVl c£j^~~« . ^ 
iJj^Jl AJaiJl tljyil^JI ^Perspective jjkd.\ cUser ^ Ji^~il iBottom 

• Spotlight 

if 

Left ^jjl «*^l (j^j "J' ^ *'j^ s-L^Vi (Sy~** (_^j -^^ 4$^Ji . y 

.Right Vs**^j 

if 

Front 3 — ~.L.^I ^j — Jl J — iljJ s-UiJ^l csy~u. ^j :^rf^rl aSLaJI . V 

.Back V^-'j 

;»IJbt: ^b a ja^-I ( Jsy«Jl eiiLi {3 5*1^1 f-""^ 4X^i ^ju *Jv?tiJl (j>*£ 

.Show f SJiUl OljiP ^jIp JyiJl jJJ ^aJL) . \ 

. Show home Grids <— Grids <- View <— (*->! jiil -W ^ • Y 

.Shift + G -Wl • r 



(Grid spacing) <ts£*i// Jj^Sw* jjy CJWjdJl J/J&J . Y 



• Grid and Snap Settings 



HiIIEr 



Snaps | Options [Home" Grid I jj 

:"■ t-Grid Spacing— ^-— *-■ ^— — — 



/'■ | 1 0.0 



.3-.-f***"*' > »W* ... - 

■Major Lines Ww& NCtK- 



. ' ■ 



riCiii 



17; Inhibit Grid S/Mbdiyision 3 rid Spacing 



^f^namip Update;—-: ~ — — ■ 

' C- AH Viewports 



18-6 Ja^JI 
-MY- 



*5jJi a^J-\ t L5i^l 



^jlji Jv"Ji 



j-^ Max j x^*il J^-iJl ^M om ^l~Vt ^ M^ ^1 cA 
j L— T Home grid f Grid and snap setting f View f ^1 -^> 



.(6-18) j£^l 



j *Jl i^jj aSL^JI J*>*- oy V^ 1 ^L^ 1 ^ Grid Spacing jL^ . \ 

j 5_JU-l J*,* j pij\ IJl* %jj j&j ( Sna P) JpUJVI f ^ ^' ULl 

j < ^)v.... is JJl sSL^Jl Ja>- ^Jl4 Major Lines every Nth jL* . Y 

o^ju_pi lii ^ t J»>jU ^l ^ X 1 J* 1 * <yy cf -^ °-^-> ^ 

. ^S\ i* ^i aSLi j ti^ -WjJ^ 10 J& /10/ jyl-i i-i* 

.(6-19) j£i -bjM-l <y^ 

.(Zoom In , Out) J=>j^ &\y jj^j jtf 3 ^-^ 

3 SSSS'-sm *«?S -'^f^SR fas'-- - ■•.■:■-■■-■:*< 



ta'VS***"?'?'''^ •r'/-.- ; JFJ5!i 



[ , > 




19-6 Jsua 



- ur- 



oUjLcJU Lo^Jl 4JLJL. ^iLjl Jvaill 

Major 4 ; , ...^l aSLjJI ^UjIj 1 mm -J 4^iJl ^UjI jIjuM jup ^>Lt«i 

(j^j — *Jl oi-i-il i jJt^aj }-jxi (-v-w. 1 J5~ J*Lp Ja^ (^1) 10 **^l ,_^ 

lCm aSL ^Jl j! — >ol yc^ya.T. 1 10 -<~j u^" sSwiJl iUjI jli c(Zoom out) 

. 1 Dm *~~Jj\j 

:AX*JiJl iLxjl jyu ^LiLSsj *Sj>t^J 4JLJI ^juljAjl 0] 

ij * 15" Major ^^ M *S^JiS\ iUjI 3-s-JL <tSwiJI ibyl 4aJ5 <_ ->j^> pZi . \ 

.(Zoom Out) ji*vaJl <1<^P- J^- 4$L-iJl (jA-Li* j^ I4J *i 

<> 5 « Is Major «L*«-J Jl aSx^xjI :>LxjI 2u_Jj aS^-jjI iL*j! <u_JS s-'j*^' c-^ • Y 

. (Zoom in) jj^JI 1JU& J^- iSLiJl ^LJL* jj;*j L^i *^ 

3 <. .*. il «f 2uJ ^ ji>JLl 4JU-I Jau.jJi Jl Jaill Lib ._-£ dJJH 

JS^ ^ J^jJ Max j oJ^^*il aSLtJl J^jja^ ^^p a^Up ol .aJU-I ^^il 

^1) JUS'jyS/l olJt^ljJl £. J5"UJ.I ^^ LA j^Jj 4j^xil olJb-ljJl £» Ojsr 

l/ (j\ Iji il 12/ v-sMj /u^ 1 1) *£^Jl ^ J 1 —- 11 -^ ^i t((»ai - 

U *j Sy. 12 j£s*» A5C-iJl jUjI oL» (Zoom out) J-f^il jJw2j -^*i /(*^5 

aSCjJI iUjf jl££ ^ «j*Li jj-Li* J,l £-b>^ tiJ-iJJ c^jLi ^/-W*-* ^j^s u^ 

16 Ji 4 Jl 1 j " ji*-^ 1 ^ jj**«sil •***» /u^I 4/ V-c^j /u^i l/ 

.1/16 J,| x /4 cJ>I 1 tlr* J^^ 1 i^-^' 3 ^*i' ^ J-g-^il ji^ Jjlp j <(_r^ 

^1 «f a *J o £ a£~iJl *^J Aic aj^ jup : Inhibit Grid J^- ■ V 

Jjjki L.JUL«3 (1 inch) A^-^5l Ssja^. iLwf CJLS" lil <^f c*£LiJl Jajja^ 

c(l Inch) 0j5C> ^ aSLjJI ibul ^ Jbu y«^f OLi (Zoom In) >^xll 

^1 wf JL=«jL^i (Zoom in) j-& J-*-* 1 J^ j^- 1 li* ^ ^ lii o^J 

./l inch/ jy _/w=l sSL-iJl 

-Ui- 



iiJdl iZJ-S jlixiVl 



^iLjl J^ajiJl 



kL. — jJi^ (^j — : ot aJs:: — «J c^ lil UJ *i^J : Dynamic Update . i 
»J *i*il iiSC-xJl i>jk^ ^^p ^uLp- ji£ jl ^yu :Ctrl + Shift + A . <•> 



Max J fJfouJl Jprlj OljJfiUel . f 






yk^yitamitf | >i(Bis ] : Uaimiia j: VJewiiuirlw 



(Ininri 



-hferrl.|> ~ 


-.; «:» 


j'Jeleclon 


M-. I. •. 


P^-zr- 


-i;-- ; C, V^^,^-": ;^ 




^■|Bwtv«riJLink Li* 
ij =te*PSftcri» | 









vflUjtnfir 






''i lPwMtfliil.HXmiul 
r i.-riij-inr MM i Fcaaltonl 



I" n 



■«■-_«— I- ■ c-" 1 



20-6 js*Ml 
.(6-20) JSLs. Color <- Preference <- File jljJ-l £^ j* dlii ^ 

:Grid -iSLxJl 01 jit ilJiol . t 

i»j — ^ 0j — ! jf- jj^jil pij\ jjj«j (Grid Intensity) OjUl S*Li 

ji — *j Ujlj ij^Vl ^ ji^aJl f*i <±~>- 255 Jl y y>j aSLiJl 

-k — ^ <^ji uy -•*•-■ j 0j£j V~^' J' J^jJai-l c^j^lj^I ^ 255 *ijl 

.ij-wf 0j£> aAUII oLj 1 Iji>-VI jjU OjJ cJ^liOl ij^-S/lj aS-L-iJl 



- lie 



-.UjU-JU U»jJl 1LJL. ^LJl J^aiJl 



sSLiJJ w>l>Vl oIjIJlp^I (JsjJ : Reset Grid Intensity 

1 j *<£ ■ jlJ-l IAa Oj£j Ujup (Invert Intensity) 01^1 SaJ. ^,-^p 
p_^!l 9 cg^U^I Jk jp- jyd 255 jy ^>j" OjU\ Sx* i*-» oli 

(MainUI) Max d fJbu-A\ ^pr\j Oljti al^i. «-> 

J l. j^iJil J ^ V £Jl Max j (.aas~11 ^Ij 0\jlt ^IopIj ^ 

- olj-JSlI - (Freeze) J ***«sll - (Selections) W^J V-^ 1 ottfdVI 

^j—^)\ jj - (View port label) ^j>& Siili Oiyp - (Safe Frame) jU^I 

- (Spline Handles) -Wj-J*44 o\ — -U ^^—^ - (animate) 5— S>oi» 

.jU ... (Vectors) cjIj*sUj 

: (Objects) oLJl£Jl oljtf jIapI . ^ 

J_ju a *,u OljJf M ^11 J*Jull c3 cAtfl&» OljJt ib-^1 L* ^ 

a__UJl jj * - (Point) AjoiJl jf IT - (Dummy) ^ - Space Warps 

.(Light) *yA c(Camera) lju.l&l - (Tape) Jl>\ll ^ - (Point axes) 
: (Gizmo and Apparati) 04AII oWj^ ^IjJl ^^i ■ * 

Li J i, j^iH J*b j^SJ gJl oby^l ol/ ju* t> ^L~J 

.£1 ..aS>«sLl r ^> jL—j »>.l£Jl -kj^j 

.Uji j^m Jby ^1 SjL*Jl ^1 . \ 



•uv 



.(Reset Item) jj ^ j&l ^Ijdyi Ipt&j} OljSfy Sslfi)[ 

(Grid) iLuiiJt jjjtf ,»» Ju^Lml f-r-t 

:jJl&l oL>~ 

a^L — sJl jJl S' ^y^j Jjt» aJb£ : (Grid Size) aSLiJl js\f ^x^ 

.(Width -Length) 

ij £ jl iSL^Jl Jsjja^ jjuj (SjA^ah asLJlI iJi^ : (Spacing) f* lyill 

.^Jy,l 4X»JiJl (j aj^* jjtvl j*li" 

: (Active Color) aJliiJl aSLjuJI ^jIT O^J - 

.0LpL«j DLijJ La A^LiJl jjI^J Oj£L> (Gray) <J^j • 

Dj-J ^ a ^SLsJl ^15* -k^M- Oj£j : (Object Color) jfl&l O^J • 

a£, iJl jj'I f tUipV jUst.1 IJL* (•JWo-o .-(Home) aJLsM A^LtJl j^j • 

JSLS" fljap^ jL=U I jla fJb^^o (Home Intensity) U^l *£~iJl ailiS' • 

.SjlsM 4^LjJl AiLiS' ~uJij AX^iJl 

2iSL_^Jl ^lS3 ajuUI otteJl obji-il c^l La iJL4 :(Display) :,y>j*Jl 

it 
jl iJjlJJl JIp jll5" f.LtJl UL>-I JUy 4Jl Xm 4^LiJl ^■ylS' ^lJbtlw.1 01 

a£L^JI Jsi J4 ^jSLi jflT' f lJbu-.y ^kiJ Ujup fJs^U Jjlil uJU-l J^ 

-uv- 



oL« J.U..1 1 ' L/s Jl 5Jl~Juj 



^iLJl J.,^all 



cGrid jJL-T Ji\ — £jl Ijl* ^-^ j aT>lj ^li^l ^Ijf j (Home) U*M 
(3 Grid ^ — S Avsj <i.)g".«'j aJj?- "^ y- tj~k-" <j^-t CjLjIjlj-I j»Ui^' . ^ 

/r j ^T jjIS" ?Ja*J SLiJ.1 4^LxJl aliLsi dJL^C jJo* ?.LiJl (jj^S . Y 

,4>^-iJl oJLft , J-*" - **Byi oJbJlsr oL^l5 ff-Liol 



j\j y ■■■* i 9 



Hi) Os^JtJl /jJVJ p|jb«l»«ll X^j2XwvO '.^a\s*- AJ>? -*S . V 



. (Render) 



^la-UJS.IEElTl 

i. ^Standard j3l . 



OMectt^piB v 



®wmy | f~ Grid "|| 



N|ame arid, Color -J- 



ilf V? JJAit.MC'*-* **! '-ji»jf>«sy 



. I M . . 



j^G*idj§ipe ' ^-. : - .: | , ",.« y ; : ;..;,-, 



T^arjfteWrjfrv 



- Spacing - 



raisaei 



^TasET~j!| 



-Active Color — 



f 



. M %ai>ty 

22-6 J^JI 
-MA- 



a5jJi aS"J~\ ft UiVi 



^oUJl J-^aill 



Grid '<- Helpers <- Create £-j — i ^ jiJLi :*SLiJl ^-/K' fr ljjl ^ 
^j—p J .Jb«xJ ^yv SJUU gjf j ^^J f (6-22) j£iJl <j L*^ 

.SISlsMj 
j — & 4^LjJl ^15" J*Jr Activate Grid object <- Grids <- View ^ . Y 

4^L-iJl Jajja^ fJi&J A^jAll //l^ Jsjjo^ j^Ji^J J,^l s-LioVI <JjZ*»j> 

a£— iJi ^i— *" jj-i** £— *»_>=■ tr^ u J ' 15 ' cKj '(6-23) j£a aJL^i 




gridj*"i^iboiis 




home "J 1 ^ j^jp 

.Grid aSLsJI jJl^ ^ Scale f Jbu«j ^ jjl£ 
.Grid aSLiJl ^'LT - £. Scale fJbw«j ^ jjJi^ 



- \il 



jUjLlJiJ LiaJ\ aL.J.xr 



^oLjl J-^aiJl 





_J_ 


^V ^ 




' dB hH H' ( > ;. : j**V ^f"*Vvi"r 



24-6 (>^l 

.Activate Home Grid <- Grids <— View ^ aJL^I ^LiJi J,| Si^dJ 

: Js> xlM 45LUJ SjjUil ^l^Sli (j^*; a£~iJi jjis' «^ 

^yS ij 4jLp /W»j^ l?^" O^ <-£^ ^ _/*^ A^yiJl ,y\£ l)j^J L*Jll£> . ^ 

J slyil oJi» Oj^j" c(6-24) J^Li ^^il jjI^ ^jIp L«Lc iiij-oj- c~~ J 

* * Lftf.Li>-l jl 4Ss-JLJ| Ja Jap^ ^yPjZ" "UL-^ £$vyiJl oLflS' *Jb*a«J ^ . Y 

L*jb .g^i aJL^I AXJidJ L^ Preference ^ Ojiil «JlA UiJ /»-btL>*j ^ . V 



: (Helper) 1 



I CiLulUI f> l 



if v-r-n 



(Tape Measures) ^f-#/ -%^> fU*i&n>l . ) 
.Tape <- Helper <- Create ^ . ^ 



■\o 



yjjt ifj}-\ frUx;^! 



^uiLjl Laiil 



.^Liil Jziy- 4jU t^t (Target) <— >jutl ^Ja.,* SjUJl jyi . r 

.i_Jai>\ j\ ^Jh dhjxzi &jn> jjJu ^^Sj:. ;.Lij^f\ aJ^p Jl*j . i 

jS^iJl j IS (Length) Jjkll oLk« j j$u ^-UJl -L.^ J^Js 01 . o 

.(6-25) 
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^s&&^$pp 
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ii.';^.'.V l*^i'!i-&l ; * 


},'£* ■^^V^fS'^i^ 






^as^ 


ilSslllll 


a. w^jj,.; /Jt "^jMHMhriIhh? 


W- 


^t*$S|*| 








^"r;xrrTby 


fif^^i^ 
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•$fe 




•Ws^ftM'Ti*"*" 


57v TU~?fRis-':,- 




r' "^foffijffit'.> 


-'* $ ^&jt&$&- 



: l*IAI5Hi 




jjstanc 



andard 



I •*■** I I Tape f 
1 Ro taclo. \ Omm. | 



• • • - - ■■-- ■ - i '••■i | • 
apeQ1 



Parameterc I 



f" SpeeJytehcHh: 
u \^bdd Space Anglos— 



n ■ 



25-6 J^ 

ja aTldJ ^^ jiiU j J^> ^ c/ 1 ^ 1 J»i>i t^J <>* aS " llJ1 "-r^ 

./ 

illlpll 




26-6 J&^i 



- \o\ - 



jL^UJJ U>)\ 4JUL. ^iLJl J**AJI 



.6-26 jSLiJi j UT lijUJl (j^- j-si ljl-s-ti SjjlUl ail—U ( _ rs * Uif 

« sij Jijy !>\i*i ^jl*^ &L~4 ij^j Specify length jljiM ^ a>*^-J 

Max o\ jJVSC-l ^ Ijlai-I j&L dJUi ju, ^Ull Jajyi «l4l JjA^J «_ioAl 

.^LSJl Ja^ iU j JbJJrl jll^ll ^»jl (Snap) AJ^liJ^l 

01 «■)-?■ --•■ ,ji izij (jy o^LiJi Ai*i l^LSJl -Wj-i -J ^ fUsW**l 

■Ui** (J^^j (j"W*^ -K^ lS~^ ■ ^ 

.(Snap flJbw*.L) Ja^^Jt j&j ^> \*£ y> *&* '"/ ts* 5 ^ ■ * 
.Pick <- Reference 4- ol_jaSll -W^ ,y J&- ■ V 

a. ...; ^ Jdl Jaj^i jJlS' 2j jl j ^^ ^ World space angle j*^ 

(X/Y/Z) ^U jj^ J& 

J £) a_j c/ 1 ^ 1 -kr 4 J^ '^Jj <J°f f 1 ( ZY/YZ/ZX ) o^J 

Point S3a2ii\ jitf fiJnzml ■ T 



-\ol- 



tfjdl iTjJ-l pliiVI 



(j-jLjl J^aiJl 



j, Jjj $> lyiJl j iJlJi?-} jjLs 1 aLsrlj 4siJ OyJ 3ja^Jl (1^^ f Jlc *£~^ 

SJlsI — i (^1 j j — aJl <- Point <- Helper <- Create £- jJ ^ ^Lj dAJi 
.(6-27 j£j>) >*>i OjL ajjL£ jjj'I^ aJslaJI ^a ^^ 

A ^i <=?^ JJ^ (_S^ <-^ U^y-""^ ^kaJl jjjlS' C->LJsul* (t^^J 

.4J2JLJI 

.AJUiJl AS*>iJl jj\£- A-* 4J2JLJI jjl^- c^iU^j 

.Low LilS" jl UtrA 16 l_f £y> ^ ~*j d^ UL^I r-b£ ai 

lLUJI) C(ij-WiJ Aat-j jS"y> jl }\i. o^l jS^ JaiJj OS/ *>Uj^ (j-Jj (^J^ 

J,Ul Jlill J^JaJ .(Snap) isLiJ^I /*\JaJ j»Jb^XwJ 4ja-«J I a^ ^y -ia^- a-*" 1 ^ f 

.lj> ji jA £ iUij JS\$" A^ji 





W ShowAxis Tripoi 
Axis U«Mlj sap jSH 



27-6 J&&I 

.AJaij ( yis' ^^jj SjS' ^-iuj . ^ 

.oIjjSII ^.j^ tf (SISUM) Align Js- j& . T 



- \oY - 



jL»_jLuJJ LZ>J\ 4JLJL1 



^iLJl J-^siJl 



.(6-28) j£i :aJUI oljU-l jli£ (SljUM) Align jljp- £o» cj3 • ° 

.Choose Pivot Point ,Jte Current Object ,y . 1 

.Choose Center l^S^ Target ,y> . V 

■X,Y,Z (Position) gy yi- . A 

.X,Y,Z Orientation >£ . 1 

.Ok Js> yuj . \ . 

.(Group) ap^«^ 



.(Dummy) ^j* CjUIS' pUfkusI . ? 

.(Hierarchy) icV^ J~*L-Jl tUj j^p ^'yi Jajj ^1^ ^jai~o 
oiil — i (^1 (J} jj^j^JI l-ji5sj. Ja* j>Jj>«J i^j^cJ <- Dummy ^Ip y& 



Align Selection (SpheietN) 






:&/%i.y 



r'xm r.VAft- f***' -'1 ■-. 










28-6 J^i 



ojji asV-i tUi^i 



^iLJl Jwajll 



■l/v 



.Dummy q^j "'^jcS\ ^15" c&. tij^l 



Dummy 



ajiiJi 



(Pivot jjl — >*£ s — <S^ Jpj" . ^ 
J*L_iJl j — SU. V «jO* ^ Point) 



u— ^ »J> 



.l*kLfcJl 



jj.^. ojj J4-1I 4^3 j aUl j^u V . Y 






:(Snap) ^IaIM j>l&J t-1 

.Max £ -kliW (Jii £jjif ^ (6-29) JSLi 01 

0^14 1 nil -j iiJjf I 




2cf,2.5d ,3d 

29-6 Js^Jl 



:Grid and snap <- View ,y :J»lSxJ^1 allaj .MjLpI ^-i-*; 
:Ji U ^ Option ^y. ^j (6-30) j£i ^jlj^ ^^ J^ 

'o-j 1 ^ ^> Jj>- J»Lfctyl JL4 Jaa owaj tjyj :Snap strength - 



- \oo - 



jUjixJJ Lj>J\ 4.L..I.1 



^oLJl J-^iill 



: Marker - 

i»l-.Z:l^l fl& jS^Jj isLiJ^I j-ij* jLgJi} ,Ji5jj : (Display) '^%<S\ J^jf- • 

.J^Jb JpliJ^I ^i>« ,»-=w- iJ^ :(Size) 2L.%Jl (***=- • 
.JsUJ^I jj.}* (DjJ OljJVt jlj3- gj* Cj* iJ ^ : (Color) JLOkJl dj$ • 



Grid and Snap Settings 



sap 



I. ■ i ii i • . 



ift Grid | 

it it , II ...I I I. , . , i n , »ra4 ' w 'rAK. jS 1 '; , y ?. 

(Standard JiiJP^&QFF:^ 

P F Grid Points - " OF" Grid Lines 
A r Pivot : ', ^ff" Bounding Box 

la. P" Perpendicular .. <$ V Tangent 
+ t" VeiteSf v • j^oIlK'" Endpoint . 
□ r &dg>;-;f, "• V ilSr Wa|>oint 
A X* Fawn! '„..■>, -'^T" Center Face 



ISil 



«^MWi^^^ 



^^^J 



30-6 J^i 

iaJUI oL-L-ty jTisi 01 v^ (Line) JasLl Ji- jitf" C$1 *LiJl J^p 
( V-)I <-ijJ-\j c5jJJl -kUfcJl ^Jai-i ^ " 2 D " ^^^ ^ °J^ l,JL:p _N 



-\o^- 



b\ju SjaidL« yhZi Jajytilj (ijJL-^lj AJljja— ^1 Ji» aJUJI luIpLsjjVI *^5 

f- Ij all J <-*Xr L lj cSj-JJl -tLiJl *i - 2.5 D - JsliJ^I Jsi Oj£j Ujup -Y 

.ilxj'i/l (gJ^J Ja>- t?5...< OjSj 4JlSJj (_5j^»il /jju/p 

f- lj ill J ^jj^lj l5j^I -J=»LS=ll *i - 3 D - JaliJ^I -ki OjSO Ujlip -r 

i yxlj «.LjJ^I i£j«ma ^Js- \*^ajL* (Pivot) JIjll y"y (_£y s-LiJ^fl ILL* ^y^i* 
.JLjLl jTy (,) (Pivot) JJjll jS'y /^ Jai-I s-LiJl s-L4l J*j 

: (Angle) ^3< jj> jaixuyi ^mu (>ijMtfi f -i-n 

.JUkLiil jjjJG* lIjUjISJI jjj^xl «JLi^« SjAI oJl* 

Grid and snap set Jy gy d Angle kjl jll Ji^ J ^j^l ^* J^l 
.OIjj^Jl 4jjIj OjO^J liJJij Angle (Deg) <— snap value <- Options <— 

.45-30-15 L^Lo, c£*.cfij (5) ,/> ^»>VI <-^ 01 
j — * Angle snap JLp j\ A r\zA\ ,J* Jai^ J^-ill ^ dJUi j-kJj 

.^Ixll jjJu j\ O^iil jjOJ r <!U-I Jsj^ 

:(Percent) :,f jl«ll JatiilYl f ' ^" ■' i-t-1 

ail j j (j^^stJ JjUJI jIjJ-I mj* lt^ J Percent Jjb- J **J J^ol 

.(Scale) (J^a-jUII jjJu oULuJ 4jj£* 

j — •' J ^ f 'd^-\ ^HjZ> J Percent snap jj Jlp Jai^l dJJi <3~Jax) 

.jSl&l ,> Scale 

- \oy - 



:(Spinner) -lalaUY/ -Ja^ipdt >/i, »i) O-t-1 

p — £^j .General '^>~Ji <r- Preference <- File ,y -k»Jl li* aloe] pjj 

Ji — -S/lj LS LpS/I jv-^-Jl J^ >" U-^j y-oijl JiU jjJJ <jjjj:. aIjlp^I IJiA 

.Spinner Sjou^l ( v-^-'>U 

.Spinner snap jj (J^ yiit <- *JU-1 -^./-i jy -k-«Jl Iaa J^i^J ^ 

:(Snaps) a *- -' ' F " j^Ludl Vt-1 

p — £^jS 01 fja; ^j" Snaps <- Grid and snap setting <- View j* 

a fl.UU aS'^J-Ij ^LiJ^I cjULp J}^ ai_prjll oLJlSol ^ a^ju> p\y>A JsliJl 

~a£L. i JoLiJ*^ ^Jbtu«J ^LiJl 2L?pij-»Jl oLbliJ^I oJift Standards - ^ 

oi-tUJ^I ^IjJl j^ p-i. Uo^ .Shapes JlSCityj Mesh ^Lij Grid 
^jU- ^jlil cJlS~ lili l^ipjja^-j J^LiJl J?Ui J^ l.jijS/1 i^-L" cf^^l 

. j^ v yi f- jill jlisVi^vi j^-l JsliJl P- jj j Os^i 4J2JLJ 

.a^LjJI isli Jaidu :Grid points 

.Pivot jJl^U J^jJl » isi^" : Pivot 

.^L^iLol SjaJL ^ <jsy>s- J^Liu A;ip Jjr^i Ja^- JaiJL" : Perpendicular 

.(Mesh) LS £ r & jJlS' ojji : Vertex 

XZy ji- j\ tey> ^iU- :Edge 

. jil53 **-j :Face 

.Grid a5Ls. Jojja^ :Grid lines 

.^jIS^Jl) JijIJI (JjJuwaJJ JLJUiJl UjjJl ^ oJ^-\j -kid; :Bounding box 

.JujLo 4J2JLJ 2L^J (Spline) J=^- (j-L^I *J"J Jsu^ :Tangent 



.iib- iji.^r./. Jaid; : Midpoint 

.Spline JasL j? Mesh ^SLiJ ttU- kU Jail: :End point 

.ji± 4?rj\S ^y> JaiJ: : Center face 

LS —i=-j (Nurbs) l« ^ ^1 \?-j& obsl&l jf ob'l^Jl JaiJj :Nurbs -Y 

.obilSOl a^V-j ff.LiJl j «apL~/> 

.Nurbs ^k- jl Nurbs <^ AJSLio CV ^\ J&S iil; :CV 
^ a US' jS^I jju "i Ji) Nurbs ,>>^ j^y -k^L" : Curve center 

j ip Jaii jLi-l iJla J*j«jj Nurbs ^^ ^l* JaidJ : Curve tangent 

.aj'UJ^ jiSl jt oy'j^ s-lki -k^x- J^ frL^I 

.Nurbs ^»^« kli Jaidb" : Curve end 
a ip Jaii JslixJ^I lift J*joj Nurbs ?4a*J -JilJl JaiJL" :Surf normal 

.Nurbs £>j~^ (Point) aJsUI ^p>JI j&\ J«dL" : Point 
j — ^ Jaii jUJ-l lift ,_U«jj Nurbs ^^ JsLJl Jail: : Curve Normal 

.AjLiJ^ jiSl jl (JUjAJ (— JUaii JbJbr ^IS' s.LiJ| 

k^-^j j\ -Aj-aJtI jj^I ^j^) Nurbs ^^> 5il>- JaiL : Curve Edge 

.Nurbs ^=u» £ ' j* JaidLi : Surf center 
•Nurbs £4a~- liU- iaJidL. : Surf edge 



- \o<\ - 



jL> JLx^JJ L^Jl iLJLu 



^iL-Jl ,Liflil 



?j^>*s. — -J.I oijll -bUJ^l f- y (jiayJ jjii; jlji>Jl IJl* :Override 
jej — *Jl o ail — ; j^i> ,ji*Jl jjj ^1 jjlp jr jjij c^aJlj Override jjUdl ^»UaJ 

.Shift Jai^w 



'.(Sj£ jS^i L^iJl ^jilj C~b-lj -ULiJl f- ji Oij^ 

>^i fliJl ^) aJUi ^jlil aT> -bliJ^I £\J JT Jj^" ^ :None 

.(<dJt«iJ i_i5j^« -ULiJ^I (*l]ij il)j5<«j LoJLlp jL=i-l IJLa 



-i A, 



(Trans uUSlJb-VJ 2u&tj X&jaAS uliJLju j»U£Lfli 0-1 

: forms) 

:aJLJI yljVl Ji (Transform) aS^I SjLp j^ 

.(Move) <_jU^JI 

.(Rotation) OIjjj 

.(Scale) (j-LJji ji^ 



2u&|<iS— World 




31-6 J^ill 



j 5 I -» « APjj^a oLjIA?-I ILoJiJl jLiAlj y°l) jI o^-* ''-M'? ?-? J 'J' iir^'3 



■W- 



uoji *r>i „u&vi 



(j-iLjl J-AflJl 



.**-j£> j^- L* j^ (6-31) JSLi 



:^j»J) i^bJ^x f <it-Ki, m( >-0-1 



<JJ — £j j^^ Maxj tSS'yU ^Ijf iljJL. jl^ i£J~\ obJist j«JL5t^j 



UL 



_^j Sji — p^V 5 j— U J 3 — r^l obJi*t j* aJ jlpI L. aT^ yil ISO 
4 — ) J-oji^Jj (Move) i->b>*~J'yi y>l J^xl«J L.julp ^i*i C^o\j^\ obUplS" 
j — .1 f-b^~J Uoipj Word ^Lp cjLjIo^I ^j X jjL^j Pivot jS~yi Mi, 

5 iU oLWl f l&j Y jjUtj Center jS'y <d J^~jj Rotate OljjoJl 

obU — c^l Jxoc: s «uli iJl 1 ay. Move yVl J^~j 1*jlp oVI .Screen 

^Jau — «j d — ili a_jtf Sj — . Rotate j£l\ j»JbtL^ Ujupj ^lysis' iiLJl 

.i~^il5' 4ijLJl obUc^l 

.■^ 4S"^L| c^liJLst Lit 
: (Reference coordinate system) :3TjJ-l OLSlJb-l alJaj . ^ 
jjLJ^\ fl L4l ylpj a >UJl U«^ a*j jLjjdt j jji^Jl ^jp i^kS Js- J$ 

<- oljiSfl Mj i j* ^J^ 1 -^L^V 1 ^f J^ 1 dA -X, Y, Z 

.(6-32 j£i) Reference coordinate system 




32-6 d&*tt 



- n\ - 



2 iUJl c(Screen) iiLiJl c(View) ^All :4-Jii^( oL JjU jl j£j:..j 

t (Parent) ajjj^I ; (Local) aJUM U^j jjJdJ aLIS jip-j bC OjSj World 
^l—^U L" jytf ^ (Pick) ililVI f Ua c(Grid) ^Jl jilT i>>^ 

I — *J dJ Si OjSLi fUaJl IJL* ^^^ ^iT ,Jl& igj?- jja: .up :View - \ 

.J^*AJ Lib jj-SJ Y 

.A^iUiJl ^ 4?rjL* liJJ Ujb jwJ Z 

.oLjU?-I fUa^' aJUjJI j^jjJl 3-iiVJ >jls^»j : Screen - Y 
.JyJJ iJiil X 

.jiJdU J,li jjpj liU d^.j JLJI oLW^I fUiJ f oai~o :World -V 

.j-iil lP^-*^ Uir*^ ***-* X 

.Up «JL*j a*uj Y 

. JlpSU *»d z 

jSl_£Jl to* ^ |l bli ^yiuil jrt£Jl jjf oLl»Jb-l fUai f Jbia-j :Parent - i 
.(World) yll*Jl oLSlJb-^l fUaJ j* *y\ Oj^i *J <—»t ^- ^>yy 

j r>l J^ Jlou ^Jlj jSl&J ^1«M olJU^I f Ui; f Jbw«i : (Local) -*o 

SjlpL-j:. 4jt^y j ^ UaJl iJi* o\£\ jjJJ (j^U-j (Pivot point) -AijH jl j j^I 
.(Hierarchy) ^^1 J~J~d\ yljl ^ jJ J ~°*y?j^ oljlJ-l 



-n\- 



«jji *r>i ^u^i 



^jLJI (Jvaiil 



ul Jl. JL^iil J ^-T ^153 ^JLsM oLWyi f UiJ f j*cl~~* (Pick) - *\ 



-Pick CjLjIJb-J j»Uii *Jbt^*J / (^4 S-^^) /"J^ c^T ^ IgjiLs^ < ijaJu 
(JSj *£■ J ~Ja~Jl dlii Jjk (JLp jj'15" (^1 jjJU jl (_^>c^J Jl f - j la. "^ 

J — » jj& 01 Jl* (Pick) oUWl ^.UaJ a!*4j Tape ^'IT j»j\^x~J ^ 

•Z jj£- (J& >-j\s^^^\ -LJk Tape JjJ=> 
:(Pick) oUlJb-l ^Ui; ^ Ula^-Vj 

.oUlO^I fUaJ aJUpt Jby <^JUl ^liOl (^iU- jl ^.dJ? jf £^> - \ 

.^IjiVl Jaj^ ^ Reference coordinate system *^\i j* Pick ^J&l - Y 
.olAu-l ^UaJ <W Juj c^JJl ^liCJl ^lc ^£1 - r 

"311111 

selection ^A, J^JJO- pivot 





transform 



33-6 Ji^JI 



^ t ! J— ; ' ^ i> tfj* ^ $j. (6-33) j£i ^ :as>-l f\ y _t 
cA^-l jbiij Rotate OljjjJl ^Sl obJU-T l^Jb^j aT^-I jTl^ 
■^ ^" J ri ^ il ^ p* ^ (Move) ^U-jVI ^V v-JL L.f (Scale) 



- nr 



jLjUJU \^p)\ iLJL. 



^iLJl J-vaiJl 



. { Jcl\ tf&S ( J£\ jj£\ Js- '4*1, ^j : (Pivot point) oijJl ^ki jTy - N 

_k — ,1^1 (JjJju^JU ^jd.1 J£jJ\ jT r ^j :(Selection) t l£W ;$> - X 

. SLiuii ohjlSoL *Ja-^l Bounding box 

f\ — )eu j — S"y ( _ s — » j : (Coordinate system) ol — Jla^-^i j»U& jS"y> - V 
(Reference coordinate system) 3 — *ili j — * oLJil (^lil oLJI^s-Vl 
.(Pick) j (Parent) cjLSIj^I k*&\ {\j^cu»\ jup Jul. jUU 11* OjSoj 

j ^ai 01 1 ojt tal UJ Jl^-^JI i_s^*J.I jUM y> Pivot ~*£ J-\ £y o\ 

jpyd d\ Uijl lil .Rotation} Scale yljMl ^ (Animation) y^*^ ^j*-j 
jTy. Jj>- diiij (Animated) c^f <J> j" J^J u"^ ji^" j 1 j^ ^Ll^ 

jSI^j (Animation) ^^ a*y ^JJl jSlS^ll -kjj jSU : (Linking) J^l - ^ 
£ ' y Mjl>u^Ij opLJ.1 jjI^JI l-i* (j-LjA* jy" j' jj-^ f (Helper) apIw 

J_J-I Oj & »Aaj JL/»ty jil&J ,y> V^ 1 ^jV' °l -Pivot point 

fy^ >j ^^ ((j-LLa jjJuj <l)ljj^) aS'jJ-I (Js^ oLL^J J-siii^fl 



'; : **SR9**l,v-aI- ■. rPeMering. ■4^|gslirarsV:ianewaflci» <■ Animation 



r.igj^i^ir^S: /»■>"?»** 



^ftt 



■K«yB.«*elDI«pl w "— -* 

*fA»ii^!(ai'. ; : .-;-.: 

I" EabctadObleoU 



Pi Loral Contw DuflngAnSmKo 



fifl'Usw CuffO* TfatKfpnn. 



(-MIDI Tina Sida Control 

TOn SMC. | 



So^fcfpshlft-- 



p«l«JI3oorij 






r eort«)ljrDi 




jgj. yigt .^ .^K^saatafc 



iZl^LHT.™ '.LTZ-i:.. . .... 

. .'■ R M to.«T ft FaotoiySiltbo^ 

1— __ 






j ; - j"" Mtl3EZa!i- few ;| 



^ni- 



«JLil &J-\ ^UiJVI 



^oLJl J^all 



.(Animation) 

<- Preference <- File 2 — <JU j — « ,j— £*J : Preference obi J — pI 

jl. ->7j OljjJ ll U^p J*4 01 ^ j^J ^ll (6-34 J^i) animation 

._«- ■ ■■■» i^ Jjl» (J^ t.jUi^J'yi rt^ij '(_5^l ty ' j^r* <J_p~ u - ^' 
.Local center during animation j\J-\ y>£ ob dUi ^j 



jjJtJ (Hierarchy) £jJ cJ ibj*-jil ^Ua^-I JLjc^.1 1 ^j: :Pivot point - T 
Oljjj II oLL^p pljspt f jli 0153. (Pivot) ^l&J t^jj^l £ )\ ^^ 

>tl ;i53l ^1p (Transform) aT>I ■iljL-J 
(View Hlf J fesJ[:Y«.tZ XVi 

fa^;ag»m7s:H^jaF.as]B«gSttai«^^ -------- 

§£ 

"in 



35-6 J&^i 



J*- 



Ji OJ 



Ij^l J^ 



-* o 



^j|J Jill oJL 



^J-^. 



dLJi 



_— >■ jf jj^l dili ._— »■ ^>' 4A cM 1 jj^ 1 «1>1 .(6-35) 

•XZ, Z , Y, X j!)U Jfcj :(Grave) -*1 
.YZ, XZ, XY J^U Jiss :(Tilde) -\ 



- no - 



.Yj_^jl^F6 -'i 

.YZ,XZ,XY Jt>U JizJF8 -S 

:^jij J*-"H Transform jnhlt g-uUtlf i»*$J fl.tWi ml f -0-1 

01 *C_i _,» (3(W ,J>w>ij (j - ^*-* Ji^J ^Jj^J <_jU"x~*JI (J^iaJ jl lOjl lil 

4_Jup ^ J^il jJl&l JU* #>>- J^kJ £sAiU ^ ji-f-t ^ Ju^l - 

.*J jL*o^ (Transform type-in) jl_p- gy fJ^">l - 

.(Move) <_A>~^I j&lj *£>■ Sbt t^l^ ^r- 5 - 11 - ^ 

. ^Ajll j£a >~i ^l jJl&i ,> ^jlil j*y £f - r 

.^i ^i&i j^ as>- j*w ^-uu ^ ^ i> - k ^ 1 - * 

, ^ ^ P SiiU } &J-\ obJL* c^J^I >" af ^jj 5 ^ »M :&^ 

.adidi SjM-i »ij*! 

Si 

.iJyLiJl j S-a^l jh«-Vi f^sw-J :Move - \ 



-\*n- 



4JjJl STyU frliiVt 



^iUJl J*aiJl 



Vj 



li P 



<_r- 



_£p jjjy (^jLJlj Jaii Jj^SLsJl *^^ a! * Jj^~J :Rotate - Y 



-I JJLL yli-Jlj p*J-l Jjja c?jl*Jli v*VI ^Vl f Jbw«j : Scale - r 

I *li j^-jll ^s^m 2LLp Ji. <iLiJl JU> jj-jlil j-ij^ i)y£ *^-Vl 01 

' py Jj US' ^ *TyU ol» 01 «|t^J *4-Vl iTj^- Max ^j^ 

(jf J J o}L«£u flJLP j^jil ■iiy^i rt-f""^ r^^" ij* -laJivaJl JL^ - \ 

iSj-^j. 01 u £ jijUi ^U^. (Snap) Js»L5=3N^ fUai OjSC. Ujup - Y 

ilU-J^ (I liJ. 0LS"j j&i yjJl J .^l&l dL^ JJ JpUJ^I AjaiJ 
.jJl&l 4>* J»iaM 3jaiJ (j-jlil jij>. J** lib- ^SOj 

.(Transform type-in) jl_p- gy ^Us^i -Y 



Mova Transform Typa-ln 



WHIP I Scale Tfansfon 



mi- 

fitC i 



w 
m 



m 






SKi 



itli 



^^-..h;,^ 









H 



HI 



i£ 



HlfifflWHMHiW? 



issaag 



Rotate Transform Type-In 



we& 



ggatttfR 



^^Hife 



^ililililS 



» 



IK 






36-6j^l 



nv 



Transform <— Edit j — * l£j\j — J-l a^I I-xa j^Ja. i^Liil ji-~j <^jj^j 
: ui'j^ Lr 4 ^J 1 ^ 1 £j^ Oj^o .(6-36) J^-i type-in 

f L_JiJ v_^Jb ,jSL_£Jl OIjj^j v-U -JV (Absolute) tfUaU p-iJl -'l 

ol— JlJb-'yi f IJaJ v-JL. jJl&t f»&. jtjdj (World) JAJI oLJl-ia-^t 

.(Local) ^1 ^Jl£lJ J*M 

f Ubw -L ^Ij^l ^ J^ju c~^ (Offset local) *JLU sb-lj^l ^ -X 

.Edit *a515 ^ Transform type-in j\j>- £y* £»l - \ :J&» 
.oljaSlI Jajj-i ^ Rotate ^ ^1 - X 

.45 i*-2Jl Absolute j**j> X t) t£jljJ-l <nJ»I ^ 
Enter lj— Jlp Jai^Jlj _jf ^^Jl SJiU ^ j>-\ jl£« S Js- JLS\j - o 

.oijiVl iajj-i <y Move ,Js- _fi>\ - 1 
•Z jjh^ J> JLp Sj^-j 30 liL*. jSl^H v>— j 01 ilojI bl - V 

.Transform type-in jljJ-l ^y £»1 - A 
.30 **-SJI X 4- Offset local JbM ^w» J^a» - <\ 
j p 3a=- j 30 **L^ jJ l&l Ji^i Enter J^ Jai^i - \ > 

-nA- 



aijdl aS"J~\ ^UiVi 



^iLJl J-^jlil 



: (Mirror) ujLuliJI ^i* oTjoli ,*uJai V-01 



: >[IW 



mirror 




Aiji^Ji array 
j** I snapshot 



37-6 J^l 



yiiil ; 4jL^ (j^-J '(-100) jlAiT. ,j-Ll« jjJo aJl^ y> (6-37 J^") 

.(6-38) J5LiJl J US' c£jU>- ^y j4JM olj-i^l l^y* £ Mirror jj JLp 



Miuui. World Coordinates 



- Mirror Axis: 

■ " r y r YZ 
r z r zx 



Urfset:foo~~~~:*j 



OK. 



Cancel 



Clone Selection: 


<* 


No Clone 


r 


Copy 


r 


Instance 


r 


Reference 



R Mirror IK Limits 



38-6- d&AS 

f la**!—. J di^pj ^ osIj dJUJd JU-I oLJlJb-'yi fljaJ Mirror J**i-J 
ol — -SlJb^l ^ juia c-^j lil d^S/ Mirror J* ycS\ JJ olJlJ^I f U» 
.<_£yM Sy ojj ^ yj" ^ Mirror <^jlj^-l £y y^k 01 jJULp v^ 

.(Jjljil *-~Jrl A^jJ oljl i idi^C i)L* 



- HI 



_ t 

x > <£V jj^ ^i i ^ 1 ^Ij 1 ^ 1 1>* ^'j j^ '• (Mirror axis) STJ^I jyt - \ 
'^SJ-\ fy '4^ J^U jt j>l li* 01 .XY, XZ, Y. Z yJUJ jt Y, Z 

.^U-l oLSIj^I fUai i_~^ i*l4lj aJU-l 

^^ill *l£. J jJlSOl ^ of v" <* **i :(Mirror offset) fc-lj^l jUi. -\ 

j\ 3 <kJ s-Uapl ^JX^-S t JjL. Jl W>j jjP Oyw jlAif. ST^ll jj*t JjJa ^^U 

.(JUa^l «Ui_^ ^ IJLjw ilyO _j*j ^ylSJl (_iljJ »ji«-^aJl (t-j—NI t-o^-i 

^_Jp J^J ^jlT tf\ J* ST^Ll j^J L. mIp : (Clone) j-Uu^l £ji -V 

j£_du cj! JlS' ^./jJ L.JUP JUL. iJi^i 1,^1*^1 ^l&J l"\y j*\ jJlT 

I — uJaiJ jjl — &l (Jb Mirror *!■*£■ J*ju f ^l^Jl Jwii j> a^: , » JJL^i* 
jf Reference ^Instance iCopy f- L-^— ^1 <Ay\ Jo-I jl^ij ^^1 -ti^j 

.(No clone) ^L*^,^ 

3 jlfJl j> *— Jrl ^t-Jjj *-«-s^ SbtT Mirror Ob OjJiiaj ^Ul ,y jgZ 

I — ijT -jA j£\ £«oj> Sbt ^i (Transform) *SV- ^ Mirror oSlj i^l^dJ 
i_j«3ji« jjp jubj r- lijl OLs-Vt jj^ju i3 Mirror Jt»xLwul jlp ^j:, .j***-^ «bl 

: JTLi*. djjJia- jup 3b.t aJL*j JTLL. ttjj^j 

LALji^V (Get shape) aJLp jjJaJ Ujup (Loft) SjlJjI ob*l£Jl 5JU- J - \ 

oL_j'l50l o J » Js- iL)ail aS^-l oULp ^Jj <ULi oldl&l JU*4 l? 

.Mirror J—*! ^j 

lnS — sJj <0U (Morph) iJjlj^ ^IT jL^I o^i (Morph) obslS3l lib- g - Y 
.Mirror J-ti II* j (Transform) Jt&\ li* JLp ^U» ^>-l 

^iJbt^l Ju*s (Inverse kinematics) »U-cJ.I ^-j^»il iS'^J-l Sj^ iJl>- ^ - V 
.o^lvSjJl (j a-jL«>- J^ti^ <ijJL>^i>» tjl\ eA* (3 (i^>* (j^^ 



■W' 



d\ ,j — £L»-i Transform 2 — ijA^n r j^ - °LA* l*^ J^-^l «-i* s-^J 

.jjpjjiJl ^-jjlSol (jjZ+*ui jJLp <JLu *-s>j- jjJ«J ^ j^lai <->^ li-Ui (Ujij 

.(Xform) J-u^ ^Lbti^lj jits' JLp Mirror jifW 

.Edit 5-«Jli ^ Transform type-in jly- ^y y>=-l - Y 

.o'i/^xil ^-jJ ^ Xform <J*^ y=^l - T 

.(Sub object) Will oUJl&l iUilS ^ (Gizmo) iwlyl 6^-^A ^ - I 

Jaj^r—i j — < (Non uniform scale) o>-jil jiP j^^J-l jvJu" jj ^ yJl - o 

.-ScaleJ &A\ =uJUJl <y ^IjiS/l 

.j>l dUi J^ jJl^Jl JLp S7y jJaJ jytl JJb- j (-100) J^il -\ 

ji_to u Ji> dLla«j (sub object) ^yJ 1 ,J^ c£y~» ^ ST_^Jl1 j^ 01 

.*J a^jU-I oljutJl OjJb j^Jj Mirror y^l 

^ (Edit) J J~» f U^u-L (Sub object) ^y ^JLS' ^ip Mirror <j~JaJ 

. jJl£j| Jb (Edit mesh) Js- 4— L. Edit J^« j> - Y 

.(Sub-object) J^ yJl -V 

.Edit ,y (Transform type-in) jly- £y y?M - £ 

.(Non-Uniform scale) *k>-y.l j* ,yLJil jjJJ J^ yil - o 

.^yill j>l Jy- ^sl&l STJ, jytl Jjb~ J (-100) 4*^1 J^l -'l 

.^iSJI ^y frjj- Mirror £lyl ^Slc. A^iiJl «Jia MjlsjlxIj 

- Wl - 



jl^jixjJJ \^>J\ iLJL. 



^iL^Jl ,Lv2jiJl 



oTj-il j-^J L.jjl& IK oLuL« Js- i\J.\ { jjs3 i_~~o :Mirror IK Limits 



: (Array) CiLuliU J a j*--f" q^uJJ fc-0-1 

3 J-**)' /» *jj J_r^ iF^ OuSlSol T-u*six~ulj (j n <i ./•? V 1 m^jjI ,}-»£' *■*; 

: JjS/l ii>J» - 
j\ DIjjJ H jt ^.U^JVI Ji* (Transform) aT>I yljl Jb-t Jlp y& - Y 

£ ;yi ^^Ja-S tJJ^Jl *-=*J- ji*J jl JJ^ J* i_*?*~J Ulj Shift (JLp -ki^aJ - V 

.(6-39 j£i) ^jl^ 
.Reference jl Instance jl Copy ,y V"Uil ^L^i^'yi Sij^ia jb£ - 1 



Cluritf Options 



(*" Refefenoe 






■'■i ■■.' > '5'?;^:^A'?[5i • .'■■-.■■,:■,'>-.■''-"" 
■Jt.Wj$fc J Sphere02 

IftX ":" ML .._ __ ._- 



7 -,;ipl1 



f , OK [ .Cancel 

U »i ; nr i ii u i n il,'> r ' . ' ' '^" , I 



39.6 Jfcfii 
-w\- 



SSjJi aT>I frUd'yi 



^.oLJl Jv"ll 



.1^ 'iiyL&A J^ Joy (^Jl 4^-^uJ.I obil&l i^p jb£ - o 

If 

.(6-37 j£i) oljaty Jaj> j> (Array) j j ^> y^ - Y 

if 

Jl i-l cjLjW^I f\& 6\j& cJ^ Jej*i (6-40) J^i jlj>- £^ j4& - V 

j—S^lj oLJUb-^l j»UaJ jjJtJ liijt jJj ^ JijiAll J~P i»jll jTyM j 

j .1 jju^ f /">J oLJlJb-Vt flfr j* f (Array) ^\ ^\ ^*4 



rAnafTranifcmiallw SqaenCooidnal^ 

•• ■ IhcMnertal '"•*•■;-'.: 









[- Tifis of Otjecf-^ ' 

finance 
^'Befgnncs , 



■A«Pi|>(flli»". , ]:;j ' s .; ;■ '■.,:' . . ' : — -, 


tC 2ffr|^!^|^^|^!|| ; PF~iJ . 


• r so .?n$ jfcrj^jnr: g jirt 4 



TglatinAiiij: j . 10 _. 



ilJ«%^ 



Canal 



40-6 JiiH 



^ II (v-iil s <.jj£ J& (Transform) *T/U p-» jl^oL oliji^Al ^J - i 

t.*j\Ju 'aUI^ JjL-JI jjS^ll ^JbtL— JiSji^ail t) jJl^ J^ jjaj" Ubl=^f 

- lj Total j jL£ U^Jb^-l lil Ul Increment d j^ L.j^i-1 lil li* 



wr - 



jciL_£ll ">60 (Pivot) Jb-^Jl jT^ uy j^ J^ J> t> tf>l ^L^- 
(Undo) £ — *-ljj" J-j^ Uijl lil .OK Js- Ja^ ^ ^ji^aii t Lj ^ ^ 

.oLw>j t^iJl ilJLP^I Jii^ AJjjL^ll O^* (OK) -lai^i. JUj 

<- Array dimension J — ib- ^ I »Jby /^Jl cjLJI&I ^op Jl^-il ^ - o 

il»jo S-yoUi d)j>Jj cAjS'jJ-I Aijiviil iLwl (Ja*j LLt£ JjbU iJifi Count 

Type J_^~ j^ oUlS3l J^ LaOj^ ^Jl (Clone) j-L-^u-Vl 3i> jl^ - t 
p — ^j ^ fjJ-l j^J jjJo c£l -A^i o-i ^ij ib-j^JJ iij^Jb .of object 

L_jja^ iijA^u> *.LiJ^ ^ Move Ji^- <^ J^^ : J 3 ^ J^~*! <^>13jA*a« - \ 
<Jl-w> d olsl£jl £~j ^ (ID) jlJ-l (Array Dim)) ^ jb£ 01 !>> 
3 — jja^- aiji^i* j^ UL/a>- Oa-lj (Move) jj£ J S UJ Ld^ol lils iJl-Ij ~ 
^j Lp Li^as- -(Move)J fjijj^- £ C«~*^ '^^ ^ij JJ^ 1 ^^ ^J'j^ 

.oLjIJip-^II *Uaj jj£- sl^L 4j»Tj ^jjjai 3ijivi-« 

a ftjn* J c^blop^l (JLp Sjuih^ aJs^ 4ijiv3-« f^^ :(1D) jLjJ-I :5la^-^l» 

.(Trans) aS'jJ-I 

.AijA^A\ ^ja jljJI 1Jl» Jjlo ^ tubjl^JJ (^JapVl ^JL*Jl jJi^ : Count 

.aJs^- Ai_^i« tUiJV (»-* Move Ji>- J J^JJ -^ 
. jiJU-j Vji+A *UJ^ (2D) jU-l (Array Dim) & j^ -Y 

-Wi- 



jL-dl jl_*J| Jj-Js ^Ip obJl^Jl j» J&\ a-uJl Count ^ jlssd -r 

£l_Jl ji*JL1 X, Y, Z jj^ JT <J> JLp SJbljdl i*.\fl\ iil^> iJJ- - 1 
z*J LUjI lili tjUJl (Increment row offsets) jk~Jl ^ ajjA^aJJ 

jj ^1 ilJjJ ^ijlj-" *^r* ftjA**** ,Js- UUt>- Jb-lj jj*i t3 «Jb-lj 

.oLJlJL»-^l fljii jj*i oUL 



:3-<uv" j< ^'ji 3JjAsfl^- -^ 




41-6 JS-A3I 

.Ajja^- **jjLa* fLiJ'y *J Move Jip- (J J^-^J - *\ 

-aU*T tf>b aijiv** *m^ (3D) jU-l (Array Dim) & jldd -Y 

cJL_i)l JbJl IJU Jjt> JLp oUJl53l j> J&l iJuJl Count ^ jb£ -r 

viJ-iJl J^ii X, Y, Z j j* JT J> J^ SJbljdl ^-Ij'yi iiL*. jJ^ -i 



J UJUol lili .^Jlill Increment row offset Ja*Jl ^ HjL^Ai 



Wo - 



jL»_jLi*JJ Lj?J\ iLJL* 



^oLJl J-^iJl 



j, — *> I o-^j (JLs^l Lftj_^ J_p- SjJjJ.1 cjLjISOi jjju :Reorient ^L^- 1 



Jr 



_Jd X jj^l i*J j-Jsjj Y,Z jj^ JJt-io" <_aSjj : Uniform 



.(Uniform scale) A>-y. ^L^ jjJJ U*i^ (Scale) 

ijji^ail j.ljac-'y jljjjJl Jis- J i«-i JL>oIj JSC^j :3JjjI?- A3jis&* 




reorient 
■reorient 

ojtu: 



42-6 J&&I 

.(Pivot xj\ _jS"> ^Op^^j ^1 -L^) (a5 k^ JSLi 
a "j^l jTyi flJb^l Scale J^- c3 L*J J^a; iji^jJ-l Ijma i&yua* - -a 






|HX^^l^^JtS 5 >'^#^^j 







||*|§g|&$ij! 




43.6 Js^l 

-wv 



isjjl i^J~\ *l£i^l ^oLJl J-^iJl 

Coordinates j — S"y b.o^u»l lil L.I Selection fLii^l j^yi jl Pivot 
.(6-43) j£-i AAA** iijL^j> {.Lijl pjj -OU system 

e 

.Ij^-j 40 oU£ll oy al**tj JlUI X j_>^ JLc 30 

X = 35.569 J as- (_3 j« siaij S^L* iijjLyail yl >Jjx2~J 01 /pv-C. L*Js> 

: JL. US' (^^1 IjL" ilU* .olA-J-l ,j^u LJJai dUi ^53j Y=20j Move 

.Pivot jS>j Word JUJl oLJU^ 1 f UiJ j&.\ -\ 

.Create stLiJ^I ^ ^ Helpers JLp ^il - \ 

.Face-line AJaiJl ^j Top <_yvJl »^ J Point aJsaJI Jp ^1 - V 

.Z jj£\ Jj>- °30 ajaidl jj3 -i 

jf olji'b/l iy^i j Reference coordinate system 4-*jIS ^ Pick ,^1 - o 

.AJaJjJl J&l 

.(Array) oljity -k<j-i J iijivsi! yl J^ y^l - V 
.OK <- oL*£il jOp J^ofj 40 =u-a1I X jj*M J Move j£>- j J^ol - A 

:Snap shot 4Jj,a«n,o 0-0-1 

Jaj^—i j jj — x.Ji [ajj Jb ^& Snap shot jUk^j j^jJl £■ jJl&l l-i* 
,, — i ol Vjf ^ Ui-kJj (6-44) j£iJl J US' <^jlj>- ^y _^aJ olji^l 

t5jljJ-l ^J^il cJ OJjJrjll oljUi-l j»Jbw*J >r ,jjl>Jl ( Js- i^j^rSjt fy*j <jj[h~ 

- \vv - 



jL-jIxjJJ ly^Jl 4J>.Jl>1 



^iLJl J-va-a3l 






Snapshot 



Snapshot -— — — ■. . : / / .,..[. — 
$t Single f* Range 
Ftom: jp ■■''■' '■- ,|^| . 
To:[W' -' : 'iJl- 



" i -"""~~'-r" 



I 



Cancel I 

■•-•■,-•*■•-■) ■■ -» --, 



"*•- 



Clone Method—- — : — - 

C Copy " £• Reference 
<~ Instance. <* Mesh ' 



V '- -i II 



44.6 Js-ill 
JJ ^ sJl*1Ij ^jJI ^ o-b~lj kt~J s.LiJ'y : (Single) S-b-lj Snap shot - \ 

.25 ^>tdl ^ j^ijJl c3N_pl Jaij-i 

^ — i^Jj animation aT^-J,! f j~-Jl ^j JU j^a^J (Range) (^j*^) 

.Copies Jib- J L*o-^ £~Jl ^ iaj. 

jt copy j — * r\ — -^-^l £j > t-\j^i : Clone Method £--Jl UjJs - Y 

.Mesh jW^ _j» Reference jl Instance 

j jjLJZSi <Ji^*s J^Ci Jl^jj jX cj^a*il ^J^J jsuh Mesh jL^- ^l 
^S I— &l 2 iyi jj'I&I cjLJw j oj^Jodl JT Ji> M-^ 1 ,>• ^*J *>* J 5 ' 

i^Jli US' Snap shot ^Lu^u-l; jSof y> ^j^~ ^j**** *^I ^1 

.Shape <- Create ^IjVl ^jJ ^ Helix OjjU ^JbJ j£Li »^ - *\ 
.(Snap) -kli^l (»UaJ ^Jbti^L ^JLLJl tijjU-\ <,U jllp Ij? ^^ - \ 



-WA- 



5iJl tfV-l s^UiVl 



^Ul J^ill 



Convert <- Motion <- Create «.! — SJ^I £■ j — I ^Js- J&j o^SOl fJ xzJ - Y 

.from 

.Array ^ olj^Vl Jsj^i ,y Snap shot J^- jiiJ -o 
.OK <-!>&> 5 £~Jl iOP ^ Range ^1 -1 

^-^ l«_ ^iUJ obil&l Qljj.aj yU^JV (6-45) j£^ jljj^l f Jbtu~; 



align »bLJi jj 
place highlight jJ 
align to view jJ 



normal align jJ 




align camera j*i 



45-6 JiAS 

.Sub-object ^>)l oLJlS3l £. jljjty «Jt* * Jbxi^j V 
.UijJaJl (J ^Lj J*«x~J JfodI SliUM oljjf 01 

.aliUM aJaJ ^^ jjJUj 
.oljaVl J*,* ,y (Align) jj <> yLJ -*Y 

■Align jljs- ^ r oLja^ jIjlpL ^i _"i 
- W1 - 



j\j> JlxjJu Uijjll 4JLmJl*u 



^-oLjl J-^iiJt 



ill iA OjSsj jJj *lw CjII^J Uis jjl£jl ^jj jjjj U^P SbUl lit 

.<_3jlAtj jJLMl j5lS3l Ju jH\ JuLJ jUj a£Ap 

J— «JaJ -> « «y- «->^l jSl&J L,iUt jJu^i.1 jJl£j| JJi, ol Lojl lit Ul 

.(Link) L»^]ajy jl (Group) {-$**£■ &\ v^ l - ijuJ ' 1 o 5 ^ 1 J^ '^ s~ 

:(Align) —itiAUS df jU* 1-V\ 



Alirjn Selection (Pyroinid03) 



Align Position (WraHj: 

r" ^.PgJ?i.?d f~ Y Position V Z Position 
- Current bjsct: — - - T ~"-> ™j~* 



<""' Minimum 
<*' Center 
C" Pivot Point 
*"*■■ Maximum 



- Target Object: - 
C Minimum 
<* Center 
<"" Pivot Point 
<~ Maximum 



OK 



Cancel 



Apply ( 



•Align Orientation (Local): — — 

J - XAxis F VAxis |~ ZAxfci 



Match Scale: 



P. XAxis V VAxis I*" ZAxis 



46-6 <Js*Ml 
jt ^j— Lii oL_JlJb-^l f\ JiJ ,jy ^j^ <_s^ t;>L ^ oLilSCJl c£iL>o" 

:aJUI 

• - A* --^ £* lJusr J^xj \JL$i Jajljjl (JjJlWaJl J^U- ^ oU5l>JI obL£ - \ 

J__JL-Jl iU t\ Xs. Jul. \Aaj (Pivot) g y !}"%*■ j* o>LSl£Jl SliLsi . \ 

.IK ^%^jj (Hierarchy) JtfUJl 



■\A«- 



aiaJi *r>i ft lii^i 



^oUl J^iJi 



.,SjA ob'lT ^ (Helper) Sjip jUdl oLJl&l S»il* - r 
.(6-46) j£i :(c5jl>-l £>' fL- 5 ') Oi^" f >**^-i Align yl dl 

:(AIign position) 3-jl*-JI 2~Lp j!>U ^ jfl£J» Slitf -^ 



Align i-lki, J^U ^ JuAl jJl^Jl qa _yX*A\ J&\ £fy «I3L*=- ^ 

.position 




2LJlJb>-l (Jii i^iti flJb^l Ja^ljJl -aj-U^ £. jJl^Jl jj-ii yTy. (6-47) J^j 



.iiJbi 



jSLiOl ^k-u jjUl c^l OuJ X, Y, Z Position oLUap-^fl ol~ r i>\ - 

.(6-48) J^i ylj US' -W> Jja^Jl f Ubu-.L UL^ 



Slil *M j_^ cJLJl «l4l t) Jajljl JjAwsJl *il>- f-^^-j : Minimum - \ 

.cMl 



- U^ - 



jL"jL«-JL! L>^l iL»JLw- 



^oL-Jl J^aiJI 



.Jaj^l (ijJLL^JU ^jlAI j^^I ^ jbu-j : Center - Y 
j p Ji^J.1 Jl^-jJI jUH y> IJu* .^'ISUJ Pivot jSV f Jbtu-J :Pivot - r 

S1iL_sM jj^ s-^-jil «l4*ill t3 -^^ lijJiL^iJl ^iU~ *jb^«j :Maximum - 1 

.JUiJl 



Align Selection (Teapot03) 




48-6 J^i 

ol_4l c/iUJ jO^il ^iSOl jjo; Align orientation «ik^ J ^Uj^I 01 

i^Li* juic aJUp J^ j* jjI&I 3\il^ -V 

{ y i ^\^S\ iS^-\ 0>xj 01 i_^£ jlJu" cSy j^>-j (Transform) jl_p- qs l3 \*>\j 

. Ji ^ Scale ^ j^« 

-NAY- 



-*iji\ <r>i fiisvi 



^iUJl J-^aill 



: (Normal align) gh mft ^j«it aUuYf pfelj f I 



of 



v-vn 



^Ja — -I c^i 



u>IjjVI Jaj^ J ^_pr jil Normal Align jj fO^i^-J 
jl *l ,bi jjc- (^»^ «-• J*«j l»JL£ JuU lJL» t^j^l oLjIS" frja..."! «,« iJubJlxJl 

: JL, L. ^Jl (Normal) (JsUl j_^l Jj=- jJUail jil&l jjjj jl ^>^J 01 




.Normal Align jj JLo ^1 - Y 

^_M jXaIi jjisaj ^kJi ^u jL^J jjl^Ii ^1531 ^t- jj> v*—i -V 
j-*j j^^ii j&s ^tJi ^ ,i4i Liji ^UJi jl* ^^ jjjf j^ 
•Normal iJ ^ i3 ^kJl ^ ^l ^J,\ _^ ij^ of ^ ^jj ( 

jyi UUi (Normal) OdAl ^U jL^ ,JaAi j&\ ^ ^ ^^,\ * Q 

.(^j^SCp JSLio cJaii ^iSOl jJiLi £. 



ur- 



\ .h,\ J>jr-*i if J 11(6-49) j£i ^ c5jiy-l £>» oLU* alOPi. pi - \ 

.JuAlj jJUall jSl&J jjMjJJ ftliW CJtljSrJ 



I -' 

jl_^ jju«il jJlS3l «_^~a jLiU Ijl* :Position offset :UU~Jl 4^-lj^l - \ 

^>\ Jl jj^ J> JLp jJLvail jSl£ll ^^o ^i* Z Ji^ J A^i Jl^il 

J^J* JLp jJl^AI jfl&l v *« i Y jt X Ji*- l5 fJ J^b .(Normal) 
.(Normal) ^Ul dAJi ^ ^JJ» ^^5 Y j\ X t£jj^ 

j>jj&\ ol4l J~4 L^U Angle ajjIjJI J*=- t) **-» J^->k -WjJ* ^liV " Y 
..JjiAI jJl£ll X,Y joj^ O* ^-J 1 ^ 1 cr** *V*^ J^ 1 u 5 ^ X > Y 

.(Flip normal) pfcLJl sl4l ^-^p - V 
.Jb-lj «L4l j £r*aj"_j (Normal) ,J^jJl tSiU^s jA-^ll ^'iSOl ^-SUj 

: (Place Highlight) f»l.i*i<iib SliU^II V-1-1 

:aJu*1! oJuL ^L^l «Jja»j (Normal) <3oAl ^sl&J 
^ ju^ dJJij jyl^l jJa- J* O** (fy J* s^^l £>j (j SOpLJ.1 -\ 

-.J* L. ^d Place High light ^Ioai-^ 



-\At- 



4__JLuJl JLojCLaiI J-sisiil i yni ijlxil ,j^iJ Oj^J »-J j~" *-g-lj j*-A V jj^-lj 

■('■*»■ «> r-* J& 

if 

.Place Highlight ^Ip jiJ - Y 

Z j j — £ t^iU^J jj-Jl-j jJUall jJl^Jl £y*^ <J>^ ?^JJ (Nonnal) 

.(Normal) ^Ja-Jl |J»U £. <d ^LsM 

: Align camera ^iJj^LuiL olJb**!! t-1-1 

s.l:t; ,uL ^JLL-Jl ayiiJlj ifo^i .joj re*—' ^J p-blj c£ib£ \jy>\5' c£i A*^" 

: Align to view f fit Wt mb olib*<J( 0-1-1 

:5Jli)l oljiaiLl *^ Jz>js> SiiU (^V LoL£ .apLJlI Grid Ji\? J-Jr _ \ 

<- Grids <- View y l>£ 4*4 f Grid -xpUII jj'L&I VjI j^ - 1 

.Activate Grid object 

\ — jiLsi dj*j 01 Grid JLpLJ.1 ^jKJI ^ Jby ^1 ^yJl oiiU ^^ - Y 

.p — JljiJl Jsj j — i ^ Align to view <- Grids <- View <J*- J& - V 
.SLaidi (j^v^l »^^ a* **«* c^ilj>tJ ApLJ.1 grid /y^" jj^ 

U ^J iJU-l .j^jjJI oiiU *ji ^iUii ^y jits' jl jJl£j J^ jj5i J*Jr - Y 

.lVtl\ ^Jpj*}] Sail; £. AJliU il^il ^jiJl ^SlSOl jl ^Jl^Jl (^ - ^ 

- U° - 



■ c5jlj=- ^^ ^=4* oljiMI ■bij5 <y> (Align to view) ^ J& - Y 

Z j^JJ Libi *JUJr Z jf Y jl X L.I Je& jil&l jjL£ Jb-t ^fcil -V 

.aJU-I (j^j^l SJiiLJ 

.Flip Js- jiil Sialyl «Ul i_JL2j <tf ^J* Jb- ^ - 1 

.U**Jl ^ OK J* j3i\ -\ 



-\K"\- 



,tfl£j| *UJl oL-L-i gUl Js-aiJl 



muslin f uia cjUuiLuj! 

,^1 i^ljil i_ .-^ - ol ijISCJV ^1 iJl oL »\J\ ^ c-^Jl IA* iL>Axa 

oUSlSOl jp jKi LJI -y> *s-)li t<JjS/l v^ 1 ^^LJlSOJ V-L-Vl oWJb^-Vlj 
01 Jl 4_iU.Vlj aJ ««il <^l ^1 J& o&* 01 ^Ji. j»l£>-Vl ^ Ola iJa^Jl 

ai g ... sJLp y> UfrLiJl 01 V| Ait* J^-io Max J <^Ltfl£jl j_^ ^ (^J^. 
"a\ — e-j .(Parameters) *^** oLk** ,Js. ^ jjIS" y> -uJuiT ^'IS' JS'j .iiy^^j 

:*~"L»>I tuljW- o^C (ja-^j Max <J (jubjl^ s-Llil 

.^ISJI 4jI.1i Sjaii 0_jSslu> j^J ( ji>j3til ejilj ^j JyaJii (3ji jAi! 

.^'IxU 4-laLl cuLkxil jJU>J ^ojlll t_^>^l 

:Max rf 1 1 rl ?|-| II iudbJb ,L*tff U1.Y 

5_JpU; i^w ^yi J^ ^ OjSl 01 i_j^lk» Max J (^"ii* a— ^ *L^I 01 

.opLiJl jIJlI jrt&i Create ^ ^ iJbi . t 

.oL)a*il iJL JJb»J ^/-jlii t_^x^J *■ 

.Ui j;L<r JSLio jpj& Ji\j ijj -j ^aJ.1 j^l Max ,»-> 



uv 



o>L»jLt<Jj Uijjll 4JLJL0 juLJI ly^all 

jj! — f JJ ^ jl (j^yJl SJLsVj JJ j^ iJbi jjlSOl j^ii) sJLp- cSJJl l$jZ~A.\ 01 

Lg — pU7j1j s.LiJ^I i£y~~* fjs- U. ^JLlJI & UaiJl x-i; (Cylinder) ^Ijk^li 

j!5l_^ ^ josi Hedra j torus SjUJl j Geo sphere j (Sphere) S^3l Ul 
j^Ip LftjS'^ *-j*yi j 4JLLJI oJLe-LalJ qjIs-I :^r.u\ l)_j>J aJj^I cjLjISJI sJLgi .lAjS'y 

(Pivot -J JjJl *iiiJ (^J-* y ^l llj^ o 5 ^' ^rf aJL;£i t£^ c£_y^-il <^i 

.(local axes) ^ — &J y^l j_p* — to j — *V <y> 3 — laiJl ai* dj&j tpoint) 

.<U-ij J_p- (jjl^JI ti\jj* Sjaij AjaiJl eJU> jJl^j 
^ ^l\j ol P jj'1 ^3\j -k~4 <JJS\ tijJc^ai\ Z#* Jj^l t LiJ^l iJlA jJU4j 

.(Bounding box) (J*jIJI <3>wJl) 
:tL5J)|l 5JUp <j Ctrl rbi* flJ^s-M — ^ 

J_jJj£ fr Ljfj Ctrl r-^JL. J& Jai^l JliP L^i^r Jaw) ^ aJj^I cjLj'IS^I JT 

Lp U ^.v. Ljlj <u'LiJl Juip L*£L« ^jvy t^JLH (Box) (jjJuu^l jjj^ s-bix^L 

.Ctrl 

4 SjjklJ J i^-S' vubJlSCjl A^Jr A»-li« t^jUU 4^_y) JJ^ia jjP oVUo^l 0} 

,j-£s. ^\ L^-i <y> yJlj jjJl^Jl *L^V <J_^ OjSC; ^11 oLkxil J^^ oaJ^UJl 
Irt-ii }L« Box l5j-Iw ^LiJli ^IpUJI H>Jsi\ i]"^- j* Lpr-b^-1 

.oApUU 4jIjJI 4aii JaLiJlj \ 

.oJLpUIJ ^Lliil 4j_jIjJ\ JbJbJ (_^>t^Ji — Y 



jUI^I s-LiJl oL-L-i 



ajLJI l.^»alt 






\i&M^^^^^&->M'^J 



8S ;i®*WiieM%W4SW- ; 






SKWl" '''§1 



1_7 Ji-^i 



.(create) J^ Jai^ 

CJ^J—xil <s-jj ^ oLkidl oJLA ii^ jC (J^-Laj J^-^ iV^' p.Uio\ Jjjt /,£• lg : lc- 

.transform &V-I jl^*- ^y ^ -uiyj (modify) 

4X, — iJS i~*hj> oblApJ a> Snap ^ *|Jbt^l; AijJl ^^ij ( ip (J waJ-l /Xc. 

^ c/ifoJj CJ i ^ j^-V -k^ (<? UMidl ^.>J| jij Ji_^| \f J*j .(Grid) 

:(Creation) s-UJ)|l 4^jJ jjA _r 



-U<\_ 



(Parameters) ol_4«ll 01* o^l~Jl ja&JJi t^l ^i oLsj? ai ju, 
AiL-ut C5-UI jJl^JJ <> U j^idj ^ Syj.j ^ aj& (create) s^J j i^,^! 
c(Create) A*-jJ ^ lLLUI ^U- ^yUU o^l ji&\ J* J^jbdl ^^i iiu Cl£ ] J 
o^U^ ^U J^ UAiP cg^t U«J Jiu; jf ^^ SJiVj JLp Jai^j liU- ^j 

.modify JiA*dl CJ 1J ^UaJl __ u to fl£ll jL&M _J 

>t/ .jU.l iS"^ ^^ Ctrl Jai^ 0| 
•tZ-jUl aT^- Q^,, Alt Jai^ oi 

Cr— ^ (^—^ " — " al ^ ,3 ^ ( 96 ) t. Ls -' li ^ ( Box ) ^J*^ frUJ i ^ 

.120^-^1 

.R24 <*-i!l height £yzjy\ j*^ i__j£j *. 

. 120 7y>p\ *■ IjjjVI Ji>-!5Li (j^yJl o JJL» t yw? -k*-^aJ i 

:(Home Grid) iSjJiUU iuUWtfb .LiiVf V^-V 

i jJaUj 61 Y,Z jjl^ £• 0jl»dL (j-^L. J (_si.U]\ oLjIo^-NI flk ^ji 
-* J^ <4$y J^J ^^ *- i * j^j (0.0.0) jlUi jTJLi aks; JSLiu jjUi 
(Home Grid) ^ — -J ^4i/ (Y,Z) (X,Z) (X,Y) oly-ll 

.(7-3) J^Jl 

<^ -^ dJJiJ (X,Y) <sy~^ y °^ ^l^V 1 ^.r"*-* J**- <^ csy-*^ 1 oi 

.(ground Plane) ^jS/i csy«^ 

0_j & L.jup <>j^l c5ji— c^y tyAj \jy&\j (Perspective) jj*& o\ 

.aJUiii aSLiJi ^ Home *SLili 



Cjtfl&l *LjJI ioLw-L-1 



AjLjl Jy^tll 



Sail Jl dAU iiUiJl UL« iSLiJl J?jW ojIj bl Jji; a^le- oJpU 01 :?t-*l; 

cJ* » (jl ~J jl u<£) ^ LsJlJr' Ji* 3^l?o..Al Islyll Jb-1 J Ji\£ yi*£ UJU*i 

jj^i ^50 .(Y, Z) j^l^V 1 to* ja -A? ( z T) ^V 1 c£r~- UjL ^ • iJL - ^ 
j£_zJl j L^ (X,Y) tSj^l .y yJl Mril : ^JI J^- {/> X oM JlJi^V 1 

.(7-3) 




c£y 



■ JiJ £■ cjt» iLkiLd,! jJ> iiljJl J&-\ J ^IS* ^ijJ L«JLp :4Jas-^U 

.<d 4~*, i»J ^UapL (Z) ^Jlill J\^\ i^^ij (X,Y) ^jVl 

:(Grid helper) »trfm,H 4£l4l» JUai*iL» JJiiVJ V-UV 

.ipri jaJI jlP oLjj.1m.Vl ,V»-s<= OL$D fj^-iJ l)1 <Aj^J L»JLp 

s.1 ^ Max ^iJbx^l -Lp JIS" (Home) iivVl aSLiJl Jl^x^-l ot jl4 aS 

(JJLvjI S' jJ jjaj Jb jJ L»JL^ JLjL» lJU-LJ,I Grid // ^ JUiij l j5J J . .5 jii* J^"^* ij ^ 



.\\\— 



jUjLiaJL) L&J\ sJlJL> 



•jL-Jl Avaiil 






cjL 



aJle-L~» aS^J* s.LiJ'y .4J iJlsM «jjil ^ IwUsr JLxj f.j^o jl IjylS' s-LiJl Li* 4j_ji^ J il 

.^lyiJlj l^jf-j A^LiJl J^t. j^i <- Grid <~ Helpers <— Create ^ j^ — 

.Rotate o\jj> _ 

.move i_jL>^^ji — 

,j*A rift: jw aS^UJIj s-Lij^l &s- i^U 1 - i»^» 4J^"j ^j align SliLsi 

^«i*|i|SlTl 




j GridOl 



Parameters 



r Grid Size- 



Length:jT27 r 114 ';jj 
Width:] 34.257 j|*j 



r Spacing- 



G"d: j 10.0 ;i^ 



-Active Color - 



l» Gray 

vC" Object Color 
r* Home Color 
C Home Intensity 

•Activate Grid jU^-l f U^ oy^l jy. j^^. f — v 
.activate <- Grid <- View jl — £ 

.aJlpl~J,l aSLjJI ^Jij'j Home iJUo^l aSLiJl ^jA**^* 
.AS^iJI «^. Scale (JIoji^iI Aj 7- j^aAl ,y (j-J '-ji<^- 



m 



.(7-4) — i yjjLJl JSUJl J UT JU-I jisM opLJ.1 ^SLiJl ^'KJJ 



^<LiJl (j^j*^ <y*j*^ ^*l^ ol5Li OU 4JU«H ^ Home <SLiJi 0j& Ujl* 

•Oj^ 1 <4>r~ A ') X,Y iJUVl 

•yl S' OjjJ> jl c— _5 y Lj^S" ^x»/»Lp ,J>-io o^JJl A*Li^» ii-j.Jb£ ~j 

■ c$j:>...ll ^JLp t^ijAP *Jb <£j)£- Ja^> l)VI <iJLiJli Jlc-LJJ aSL^JI 

■jl #il ji « ^j'j^ JflJaP 1 - s-Liol JLlp- "WjU 1 - »>^Lji^ sJLpL^il 4>-*iJI JLaLio» 01 

.^gjjla.jl j Jidl ^jL«j>-Ij j^Jaij »^j" flj jy?5 Ov^xJI JLftLi^ Aptia i-Llbd! 

.Grid <- views <— label JL& tj^Jl jj ^ aSLiJt jaL^. aOAL^. ^ .-^uJb* 

.Grid jrts' -jiif _t 
.align to view y\j\ JLj^Ij a^^oiJ <u jU- i_> 

alii sMj ~a£ J~\ oLLud Jb- oLjlJl^i [>UaiS' oJLc-Lj.1 45LjJl JUjtl^! jSu:, 

.Mirroring t^/jil £~Jlj array cj\ijA+A\j 

j, £■ J^l-i* (jlii ^ jw»jil IJL*j !>U?1 -ilLiA o**^ Jii *- iUJl oJu> V Home 

:dUii JJ-li ^yv 

ojjl lil 1 — »j «ui ujfy jlp JJ-1 Ioaj aSLiJl jS'y. Jl 3- il*Jl i_^>^.l 

.Preference ^ fUiJi o>U^lj ^L^- jl.jj" 



\<\r 



ltj L> jxjuJj UiijJl 3,1 JL.t 



«jL-JI Lyaiil 



-^vi j» aa-di *nj.v 



miMEs 



Snaps J Option s | Home Grid { 

! j Standard 3f I Override OFF /■ 

□ P" 6 (id Points . Qr~6ridUno* : 
J ^ T" Rivot - 12 V BpwrtdtngBos 

h. I~ Perpendicular £? r~ Tanjput 

; -+- T~ Vwtwt {3 r" fcrtdpotnt " - 

□ r* Edge .|a r~ Midpoint 



Cl^fAII f 






5-7 J&-&JI 



ij 5 — «J.I ^ijJt J oc.L*r «J jl cjIjjI^' JSLi j snap -UlidVI ?Ui4 Max ^jjj 
j\ X , Y, Z oUWyi jl ^ jlil jA j, ^ r Jl 5u-f jyio (iJJij (7-5) JS^JI 
^j 1 — ^ c£j i «-LiJNI J^-j t/LX" jz*> — ^jJ^ — Cfy^ ~*^~\ **■' j^ <ii 

MOVe - ,'t— ■■• :l slj^rj JLi*J 2LIU— 1 iaj^ J J.^-' tULdlJb>- , yi ^>y olJlJb-'yi 

^Oj P OL^i "Uil AijJl i_JUs Jli*i 4^5— Jl i_jt>wJVt 4»L~/« oLJUs-NI JfJ^ iSji 

.i_~*<lj> JsLiJl Ja^iJ *JUiJl 4$LiJl ilJLP^ c5j»rl jl i_~?*~o L».:.j l^>Lj\JI*-^\ 

edges u>lj_J-\ j\ vertices t£j^ J^U^I J^ c-^ J»UfcM .kc ol jy ^b 

01 »Grid Lines *SL — jJl J* j — k^- j! Grid intersection sSLiJi cjLJs>U- _,l 

01 f bis iUu.Vl J%' o 115 ' cr^ ^^ iljLP V l V— ^ <-*&£ ^UibU cjL.jJjS/\ 

2,5 D <j oV^ oij t juJi yiLi <£j!~J.i i) lSj^ -kid* ^/ <oU> 2 D i3 J»ti=hN fifai 
.%H«iJl aSLjJl J^ \ t \ii.-i *&> ^i*^ ^ £ o\jj^\ Jaidb *;U 

.jA^SlI ^ £\jil\ j) p— JW oli_^ -kUb -Ola 3 D .kr <j OlT lijj 

:5jbJl J>JIj snap .tLfcWi cA>Upt ^ Jj^jiH p. -.gaJj 

.snap c^Lijii •i»-i j_^ Ov*-*^ j*^^. — 



■Grid and snap setting <- view — 
(J > :r _*!l Jil^J ax^I obJlSJ l^?r i*J ci>U£-L~* ^ (Grid) ^j*^ ••A»lj 01 

.Grid tj>y^ "*•&> dL^d^i dUi 

(UCS) fJbw II olAH r Uai J^ Oj^l*. ilTyf ^a*^ jtyaJb-S* 

4__<ui^ ,j$lc .iLiJl jSl^Jl Df pbiu-L iiSLiJl ^l^o "ajS' terjjJ -t^i j»UaJl IJUj 

.JoJii <Ljju < 

t orjj 01 6jJ ^ ,ji-»A*ail jj^aj iiUftj ilLtiJl iSLiJi JUp Lib *j^ ^Lio^fl 

cjI — j'l^JI ^4"y li\s\ r Home *SwiJl *Ul»| 4~Lf- ^ p- ^Ij (3^1 aJL^p <SLdJl 
•spot light tikis' tjjJi^ cUser — J i$j\y cy^ t^^ty* 

. JUill *£LiJl jj'IT j»Jb^L^J . I 

.Align to view <- Grid <- view jl^ . <-j 
.I^Jlp f.LiJtAi 0^1 SjaU- aSLiJl OjSj :*■ 

: (Parameters) (ULM!) uljwbWI uti llJjVl util&f 4&j Y-Y 

j — » ^ &: 5 jjllail 3 iJULi J^v»jJl ijii'j cjUI^JI ^LiJ[ cjL^.L»f AJytC. 

.I^jcj^ojj (Parameters) oLk** JbJbi aJLp i-il^^l 

l) j < vo ., ^l l Ja*^ L^«dAi«j (7-6 J^ 1 ) ^'j* ^iuUjh JlSviLj ijjj ( j«S'L« 01 

,CJ!)LJa£«~» (_^jl^u j] i_j(S^ Ttfvaj Jlj JSjJjv .'BOX — 

<y 5Li ^Uw J^ juaj :3jT :sphere — 

.jkL> ^JL^. JLp x^«j iS^S' Geosphere — 

.fcl^k-l : Cylinder — 



\<\o 



cjUjLi-Jlj Utf^l 4LJL-1 



«jL~J| jUaiJl 



.UL»M;> ii-jo* Xs\^J\ :tube — 
<Lx»-lj X^ ^ i_-jJ_» QljJa^l.JS-i y>j ^jjz :cone — 

.^ly ojUs> : torus — 



j| Extended Primitives H 

. -'., ,.»'fl)ato.TH)& 




Hedta 1 Torus Knot \ 

ChanfejBoJ ChamfaCyl 
|i l-vb | p jf 1 

Spindle 1 Lgxt 



6-7 Js^i 

. jjjdl ajiO £. ^^ J5Li :Hedra — 
-U-l t ^ s i. ^L-tAS' ^jil y»j (^Li jj^l : teapot — 
.cj\juy Jfo. J^- Wa-^ ;LSLi 4«5j :Quad Patch — 
.olik* J5li jj^ i>Jiv^. a-SLa 4*ij :tri Patch — 

^ Jb^jj UiboL »j£>«i 1^-2^ j* oLjax-" liJLLc aJj^l obJlSOl cIa JS' 0^ 

j — £j: I »a^- mapping coords y^- L»*upj .14^^*- jl \&»y± ,yj UoJ*; 

«- Create ^ • U «> J 50 j^Jl j£s, ^'l&l *LiJl SjIju jlp_> .,y\^i\ *\~£\ 

.Parameter 



_ai^ 



^l SOl LS Ip Jj^uJI U^ji dJJj jl*jj cS^f *JL*J jjJtJl j^p j£Jj 

.^l Ja^ (i? Parameter <- Modify 



.oJUj if (_^«i«jk! ,j*«ij /k -^ ^jui ii« j/i jjwisj t_^>»-*o — 

• j^VI cS^jajJI c£_jI~Al j^i 4JL)1 ^Uj^I ^jJbJ i_->t~J 

*_ *»_y l)Ijj — £ Jl*ili >» ,><• i_~~*- Home 4SL2J1 ji Grid sSL^li ^'ITj 

csegments *ljs*i tibul jJl£Jl 0LJ2** j**JaZj .^^l 

4_J| J^j i*ls ^Jl UL»j ^ 200 jjjJ- jflSCJl tljscSl jJa^Vt oJ-l raj*,-:** 

.(face) <»j 480.000 ^ uJj- 0j£> *;*■ 200 ji dj-w. !>\i^ 

.«-*-j 272,144 ^ lJJ>- Oj£. (side)) ^^- 74 _Jl > <^LsJl jod U^ 

.^JUaJl (j^jiJl yip .JiJLJJ <_jjllail j^tJ-l J& jji V ^j (render) 
j^Vl J— J-l Jl ^lj=»rVl jo^ Jifc ^ render xr^ 1 ^ ^^ ^ :£*«-1j 

: (parameters) JU.tWi m«» *(Jiu¥( ujIj hi « 1-f .Y 

.U5.I ij^ a ki J •£■ {j* \J\Ju> oLst&l iUif :>-l£ :(Dimension) jUi^I — I 

.width i>yJlj Length JjWlj height ^Uj'j^I __ 

i .>ji ■, - >~* j »j radius j k» i_a^j /po-s^ SjyljJl oUJl>Jl L^j 

.mass 4b^Jlj (volume) f*3~\j (-M^) perimeter 

lil j S3j jjjl^l cjLk^ jJcS ^ <ul» (scale) > J>\f «j^>- jy« L«J^ '-Fy*^ 3 

.modify ^) ,y dili J** dUf- jfl&l oLk*/. jJu" 01 cjzJ 

u> — b=w. ^Jl — £JI *£- — i 3 — jbT L5 *^. j U i-jyj (s-ljsr^i) segments — <~> 

J-S\ '* h (Jajd Js-\ s.\y>r\ jJU> tJUai" 4~^Al cjL~J^I >b«i .0UL4VI 

ol 4lj tlj ?rl o^Ijj L_JJaa (cylinder) &!_jk^Vl Ji* aja^-l oU*^l ^^Jj 



oU>JJ UpjJI aUU- g Ul Jyaill 



.j i. J » __j jl*s U* ^ii> j jfl£J» ^>4 f£*£ (o^J\) smooth *■ 

.V ^ (i^L-yt J^-ij *-j*Ji •— i Max 

..-.t 01 . vl^l **j**\ *^V j 1 ^ ^J 7 ( torus ) •J lW J^ oUjlS ^ ^ 

(smooth) (Edit oV^_~. Ji> ^P SU^ l^U «j*-jP p4! t)i ^ ^yav^ 

.mesh) 

l ^ lii uj j^s (jilT Jb* IjyP 5iU»l ^ Mapping coordinate — a 

.V j.t jjl^Jl Jl Map il^il c^U^lj «U»i ^k-J 

.i -.a ^ s» ol4l J^ d J^-ij (hs cf^ " a JJ^ Is^ ^ , >^ 1 &^\£i\ b\ 

.ijy^ai\ Ju 4*-j JT ,jlp 0_)>J Oj^ViJ u-*S^* *L~S1 

: (Portion) fr ij*-Sl» » 

j^*j .(chop) *l_prVl— - s/li J*j C*^ 1 ) slice-; tf>-Sli ^ j^" 
•^ at j&l * j~ ^ _, V^» oJla j^*** ^ -( Parts ) ^^ *^' 

.IJl^ j\ SaiUil ^l_prl jJip jl Gear —J* ai~-l 

: (Variations) oljjis* _ j 

> ^ (torus) SjUJJ V-Jlj (twist) J^j tfjj* > oldl£i» ^ U4- 

....« (gravity) ^iU-lj (wind) ^Jl 1) o>l>J.l ol* ^4 ol 

: (family) ^'Ul — c* 

ijjL^l a_JjU ^ ^la Jl^j ^'1505 Jl^j oL]^ ^uli jOi >; 

.(Geo sphere) j^^Jri atop, (Hedra) 

: (Center point) fp && —S 



CA 



\\h 



otflS3l s.1^1 ol~»L,l 



ajL-JI J .,rt all 



Jai* DjSvj ysj tSj^v OjLjISJI ^ ajljul l^i* ^Uj Ajaij <bdJ jjlf JS" 



ji — kZ jj£\ ik«i OLs jj'1531 J jiJdl OiPj .yJ>V J^Cij (Pivot) j^l ikiJ l Js- 
.(7-7) J^i J-l&JJ ^'l&J 4*1; ^ UV jiitf y jTJil ^ ^SOj 




7-7J&A3I 



: (Bounding box) Jajljll Jj*UoJl «urjJ — Y 

(local) ^LsM oLJlJb-VI fUaJ <~Ju <L=rjJlj SiU IJLJ oLja*il oli obJl£Jl 

£*lj; II 4__JL <_i^ £ ^1 T (^V -tuljl Jj^Jl -Usry JJL4 4^ jlll IJLfli 

^ — Lp Jj^^I ^ jj'WiJl Jai <—■ ■■> J*J«J 01 J^aii^ (JlijJl j-« (JLp IT*-!*^ 

.liLiJl 

:(Slice @ chop) ob'l&l ^ ^lidhll _ r 

.^lk«MJ iLU OjSj p^Jj J»j^ dlic ^1 cjbil&l 

4_^i alSLull SjjJaiJl lAij ?jlaj jl.ji^ ^ ^ jjiS^Ji JLp (slice) U»^ 01 

(7-8) J£L-2JI J I .T ^ISCJU yiLij^l jT^I y> UjT r o_^. cjJJlj ^Ik^l 

.slice To j slice from >* <&Mj f IkaVI <jIOj iJL4 t£^lj 



oL» Jjt^Jj \^oy\ <il~JLi 



•jLJI LisuJl 




8-7 J&^l 

JiiU; 4jL ^ slice f- UaaVI «j~*j ? \\i-&fi SjjIjj L$ifr juo i- UiaVI *JL»ji 01 

.4^1^ jf (segments) ^l^Jl ^Ij^l :>ju=. Js- 

JL^- ^ Hemisphere SjS' .Ju^ Ja*^ dUU US/ cjJbi (sphere) S^SOl oi 
C5 _Lp JiiUi -u£jj d^ squash jL*- 01 .iJ*M 5j_^1.I i~Jl iJ^ (^iil 1 <— ,y 




SijbObJEd 



Parameters . } 
' 



Radi"us:| 16.921 $ 



tmmw 



. W Smooth 






H Generate ,, 



9-7 i>tf 

Jl_pxJI £ • jjl^l £k& <ul» chop jM-l L.I ,J\^i\ *lj~i a* ia,jl u"^ 



oUlSJl f-Uiol ol— L»l 



joLJl LiaiJl 



.chop, squash ^o^ -1 s-LH £• ol -^ '^ (^) J^" 

(_5^ ^ ^ i^l jTyi Oj£j ji*t jip OlT til (Base to pivot) jLs- 01 

.jj^jVl (Jj^^> ^jLc- o^l JjL-I 0j5Cj jju£ OlT lilj ^jfy 

?J2_~. J^ Ul jj US' Oj^Jl j^]i-..„* 9 Ika^l ii^p LSy^j J^ OjSCi L.JUxs 
.jA*jaj 1(615 OjSJl J^J 4ilj (Ji-y «j>Jl i«i jl» ji£ jjP 0j>o UJLiP- « 

:Map 3jj-^ <u!p ^jJ jft£il iuS __£ 
(genorate ( _ s — »j oi «-• j_?-^ (Ja*; *-«j r-* 3 ^ SjipL~. abb Max ^jjj 




10-7js^l 

J *_ilil (^3^ J jvij <gS/) :LCjL.jjf jjmJ jAj mapping cords) 



.dUi (7-10) JSLi 



-Y« , l — 



jU JLxxJJ Uisjll iLJLj 



ajLJI JviiJI 



: (smoothing) :j»-*s=ll OtjL* _ o 

jJ*-Vl uy 'dfrjti «_>l_jJ-l J*^ Max 6l» \y^- (smooth) OjSo L.wU«i ^'Kll 

.(render) y.y^ \\*s- s.\j?r\ jup i^l^-j i»*Ul 

a JU- \*y^ (Jauu (metal - phong) JsUkJl ^itf J**^-i c^-iJl jj^aJl 0} 



•c5j^l uy l» J:^ 1 ls^ c^ 1 (Constant Gouraud) JJkJi jriy ^r^p i-i*j 
u^.1 JlS3i cm <s\ ^j*JI ii-*- 1>* «^*l£Ji <_r^ uy ^j^. [(7-11) J^Li] .jiSl 




11.7 JsAI 




^^^^^^^; 






12-7 tP 



Y-Y 



jbJl<3l *UJI cjU-U ^LJl J^iJl 



.4_^.jVl :>Ap Jfi IjL^pI jJU4 oL^ul.1 jijJb" 01 cJ/ ji&i (7-12) J^Lij 

jla H. Jjli« JLf^i.1 (J «jJr_^l jJlp Jy OjIjj iiLft 0j$o d\ <-~£ JL>- JS" (j^J 

jJl^J i^JL) L?^ 1 4^-jl Oji 4arjl j^Lp (jJjT Jx-ij *-*iJl 4-l*P Jjjaj" t ^^. 

^ — *.jSU V| ,1 ^Jl |%Ji Vj . v-^ 1 i^-jSU (smoothing groups) jj^. Jb-lj 

(Edit Jj — ** ,y sJLjJI 8 JLa JU^Uj (welded faces) Jaii S-Aa-lj <_iiy; aTyusAl 

.mesh) 

■J*' c/^' r'-/** M**i f-^^j 'Ap-1— j frijTii H'i* 

: (Bounding Box) iuljll Jj^tuaJl — I 

■ •■■»- «l /JlSJI ^iJUxi i_. >- "i*j^>- jJL>tii oyigMi^ (Sj'y^ dy^p j* 

J*^ ~j ^-S"! » Oli ji^ Degradation 0_j£o U~lp .iJU-l ol^U&VI ip_j*^ 

. . . j jjJIjj <— -=* •» oULp ^l_pr| ^Up dJJij cjUJISoI ^jP \>,^ J^jIjJI JSjJLUaJl 

ol .jWyi j>l jaj «-• JftUlj ^Lij^l JL* tf )oj\)\ (JjJLwaJl 0L4I Jb^ *i 

.jjlSOl «U^-y SjIpI SlJLp JtA^ ^ Jajljl (ijJUsaJl <L*-y aJ>Lpl j^Cj ls^' 

. JajljJ! djJuwJl fj* y> (Selection Center) t\te*i\ jSy> __ »_j 
jwjj ^ ^i53l J^ oljjJu- j~kJ : (TRANSFORM) aT>l Jjj^i. jr 

JjjJ -w j* y i) 4*JoL2i» cjIjj1«^ i^M? ^Ip bLiPl jJJij *-st>-j ol4lj fjJl^Jl 



Y.r 



oU^JboJJ UiJjJl 4JLJL, «jLJ| LaiJl 

ojIj; w. CJ*}kJ jJoliJ i^JL. :>a^ jfl^Jl ^s^. 01 .,j-Lj» j&Z Oljjij c_jU^JI 

.*p-_j^j uhz. &s~j (3 D Map) ^y ^jla^L; *L~T^l ^1^ JU> 

:OLSUj-)M jilki & 

X, Y, cjL?U>-^I oL._jXw ^j jjLsi Max j aj_pr_jil tuL'U^-"^! JkJ 01 

fl )^ (^1 ^J»d j^- 1 >^M t=-itj ^Liil jjJJ OljjoJlj i_jL><-~^ i.JL>awJ.I Z 

<- olj^Sfl iy^^-i J i_^_jil (. . . .iiLi _ ,jlU _ JUt }L.) J.,,.^.0- cjLJlJb-l 
^ s^-M f>UaJ ^ ^ Uaixi (Reference ordinate system) ~d\*A\ JuJUJi 

.j»UaJl lift ^Ap bL^pl ^Ll* jii7j JJ^J ^^^ cJli (^l^ t^") 0y" 

: (Pivot Point) JtfjJl 2ia& _j 
5 — ^iJUj C(JLil o*^ J^ V~^ ^^tf^-jj ij 5 ^' £ y ^^ ^"j^ J JaJ" 01 

(»j — -j j — ~kJ <: — ~Jb i^. (pivot) ^"jJl *ki 01 .(jJl53l ^"js- *i U>_p- ,^Jl 

.Animation aT 



. (Gizmo) yjjr\ Jajw jS'^i ^sl^a^l *3yil ^ Oj'jil akii 01 

l yl_5Jl a;_jjl 4ki V^" a-^ij rfy j**> dJb£*J (animation) *JLp (jy\\ ,y\£S\ 
fUji; _. i^Soi dJLJsuu Iaa 01 ^ ^JIjj .(Hierarchy) ^bUl J~JLdl ia-jj ^ 

:Max Jso^^jkr^l djjlajjf c*.jmi>.»I< T.T.V 

.I4JP JjJljJ L^p jt^. 4JUI 



jbjlSJI {.LiJl cjL-jLvI 



.*jL*JI \ .0 ii\ 



:(Box) vij^waJl —\ 

(JjO_waJl J*-*i-Jj .NLoj^Ij aOJli ^S/l yj (7-13 J^) p— ■£ -Is-H 1 J^ 



j— £fj .t- Uad!>U (Boolean) s^SjaAl c->LLj«JI <j ^^bt^Jj SlibM ,_/>iy^ J-»ja~J 

.J=«Jlj tb^tAJ sjaU- 4JjI ol jits' jjjUaJl Jjji 

y— U r -tf *»jM o^- o^J -(Smooth) ,»-«aJl jL^ jJl^Jl U* £U=t V 

J-^jlip -of ^ iJUj tuVA*ll J ij^rjil (smoothing group) ,y <ij.wJl ^\yr 
.f.LJL« .jlj (sides) ^y=- <1>1» <3jJiwaJl ^jLf- <oj-idl cjULuw IjlJ 







14-7 Js-M 

: (Cylinders-tubes) <-~^lj oUljIa-tfl _Y 
Jj jJ- jjjSCc. JJi 4jytJ j (non uniform scale) -i^-y jp { j^» 



>- 

j, — jax^i ts^l wis. oLjIS' Jl cLfLi^u" jl (lathe) -^^j — U^ bent *li^l* 

^ 1 — ix^ai JU i_jS_# (segments) fcljja*-^ U^Lkpt JjJ ^Jl ^JaiJl -sap 61 



_ju iuLT j&i (7-14 J^i) Jl^i j ajijja^vi a^Jaj iJijJ-i jl^bl 



_Y«o_ 



jUjLi-JL! L^jJl *LJL. 



ajL-JI A*aiJl 



aji — as a j — ij 61 J — jy Uoip ^UjjVI J (segments) ^Wl £& OV £-b£ 

iJ P 2-si.j JLP VI (j-L-l j^Jay V ^ s-biVI J-Jaj" ^Up t£? c^Uj"jVI J 0>LJlS3l 

.^JaiJl ^ JIT 

:(Cone) J*jj*il -JT 

L_JlSC«V^ ULjuy Olj«J.I Uli^t> 01 .^^1 (t-^o- lS i-J^y-l £• 4Jljk~»l ^ 





16.7 0^1 



Y.T 



jLsi&i s-Uji obd 



jubJl J./aAll 



juy Lju* aJljk-VI ^ jiTt -tjj^il jUii LL^j .(7-15) J^LiJl <j US' cjL.I/1 

oJ >-\ j *-JiJj AP^ojxC. iljl^o i_Jl jJri J5 Oj^rJ Oli l<L-i)l (3 oJL>-l « ajjl ijj^io 

.(7-16) j£i S^T OlS' jJ UT J^jyJ.1 ^ JLp j/bJl ^jJ lift 



JsjjStJJ SjjJJ-^aJl p-;xdl 4kL> S MaX J (1-5*^1 <U>1^- (^>^2J Js.J^jJ.1 OJ 

4 »i * a il.K;!ijt lil <L*i« jjp LiL>-i j^ik'.^ io-nAl I il »Jr( .OjSJ <j Ju (1)1 JjU 1 

JS^ , ,-Jl J Li' (segments) /UsuJl -iJi*- Z&j <_-£ 4-»^*Jl aJla o^IjjJ dUAJ tS^U- 

,»jjrjjl Jy ijja-jojjl Ajjljll ^yijbtJ vilJij (7-17) 



: (sphere @ Geo...) 3jjjJj-£-1 S^SOlj o^SCll __i 








.iij \$j> ■^-'L^^si £ l Ja*jj 5jJj5JI f>Uu>-S/l JbJl>*J iobii (J^b Jic 

« — >rji k — t^ Ljis' Icosa - octa - tetra cjIjL*. d\j .ijjj^jJrl S^l sh^r aJtAi 



-Y.V— 



CjL» Jbt*JJ Ui>yl iLJLui ajLJI ,La«JI 

j ' L/U aji aJSCi^ s^x^^vSJl 4jjj^jJrl kJii j^^A^aJl lie :Icosa hedron — 

cj*>\ — ^>j j — ■£■ 4jj( -^ ^lib.j tuUjyi J^> :Tetra + Octahedron — 

1 .jl^ JJasS/l jUJ-l SjLp ^j 5jiUJl a^l OjS^j" f- IkaVI j <Jj^Jl iL->- ^ — 

.'AaJi^* bjkZ-. aijJL^ (Jj^l CjLjIS' .*_« LgJUMJU c)"^ r-li£ 

j-. <"f apUJi 5j^Jl Lk*i^i-J (Boolean) A^Ud! jl p-*^ o^SJl ?jlajl~j Uj^p 

: (torus) 5jUai» _o 

(twist) J ~^\ ^ — Jaji»i .4*z£ c^Lkx^i LgjjJ t jX)j ^^ jOJ lil ^ (*£jJIj 



Lf 



f\j srl a^p c^ji of J-v"i (A*' 1 ) yr-K^ 1 £^ jj** i£^ (Rotation) OljyJl 

.(animation) iZ's^ fj-*^ 1 

:Hedraj (teapot Jjij^l) *Aiu* oU«^ ~1 

,U.: I iL ja J dUJJ liLjLc dJjyi j^Ji o%'Ip ^ .£ IjJlAI Jjjj. *lj»f 

al_y» i^jj^d iJ^r rt-S Jijj^l a— ^ d)l. 4^^uuj 3iki£ ojUjIS' *^J 3jwIj iTjUISL.1 

.3 jib. i_-Jl_pr_? iLk^. jf 5ju^ SjipUj ^jA ^\g -yi^, :Pyramid ^ jAl —V 



&J-?- IJJ cSjlpUU aJblill LiljjJl jjl4 cjti s.Uj^J Base\Apex j»-btu-J c^ lil* 



Y-A 



->LjlS3l *Lii! oL~-L-l x^LJl JvsiJl 



c — ■£ lilj .«jpl 'cS\ width l/'^j Depth j*^ -»-l>J Loj-»p jl Liii ^j\i\ 

.4jjIj)I j-* jiSl SopUJI £ y> jj> !_-?«— J cJli ^LiJ^U Center ^JLAi^j 

J j \> *jl4 : length «liu~« ^J\yr £• Jyt jy^y \j^i :Prism jj-iull — A 

jj—£\ J> JU- ^bM J> ^j\ }*£ U*£ Isosceles jULl f lJbu-1 0\ — 

Jj-i ^^-Jp ^jUrl J_ji> Vjl ^ U*£ :Base\Apex jUU fUb^l 01 _ 
jj£\ J^k JLp cJUlj jbll t_jUrl Jji» iJb>J Loj^p 1 _^>^Jj (SjLpUJI) X j_j^l 

.Y 

tuL>t^« (*-^jj ojUs> eJLip jl aJiiuL/t ojli> fj-i^J :(Torus knot) 8jli*l\ fljUaJl ^ 

jL_wA ?lJbV£u>li oJlip L«l jjyl (^^1 Oj>j l)I ^X£. ^yiJil tJLg-S .(^-L-yl ^>~il) 

.Circle jL^ ^iJbtL-lj Syb J Knot 

,^-iL.S/l ^«Al Jbo^J oLjswx. jjjj :Base curve area — 

.^L-S/l g*^ J*» «Ju*J zjJ- : radius — 

.ojOaJl jj£ Jjl> Jls- ( 4iill ijp iJbi : segment — 

j-^J\ Jj >■ LJjiLt j Uil oUill j\ oIjjj iJLP Ul^ (knot) P — Q 

.g>*A.\ Jj>- ^4 j£jJ J»UJI idp : (Circle) warp count 

j — Jai ji^aJ — hjtA \~~£ oljajdl JsLoJl ?■ Ujjl : (Circle) warp height 



.ojLkJJ ^f& ^kill -b*b-eij cjUsat. jjjj' :Cross section — 

.^Sjxi\ ajUaJi ,*ki* ^ki (Juiii iO^ : radius 

.^jjayJl ^Jaiil i]y- i— JljJrl iJL& iJb4 : sides 

j j — ?^JJ ji-53l j^yJl £^*^ j>^ V-^ ^^ (Sj^s" ^) : Eccentricity 

.^L-Sll { ^A\ Sy- ^>y& £klU ^^ ^ ^ :Twist 
J j_S'l i_.,.S:ll f- Ijjjjl O^xj 01 s-^=) ojU=J\ oJLap (J oL-iJl :>J^ iJb£ : lumps 

* kail j — k» <_i — ^ ,y *>£* '^^ s-^ t^J iJ ^ :Lump Height 

j « uiJiAlj .oU-jJb <>.sJb£ ol~lJl 4j|Jb 45-1 jl j\M* iJbi :Lump offset 

.OjUail Sy CjLJJI .^U & j>*l» ?y"j Oi^ 4~LajJ jL^ *-*-* J*" -^J^J 

: (chamfer box) <-j_jLiil (Jj^UaJl —\ * 

J j j wa)l ^^1 4*jiJl ojIj LJS'j LJ^k (jjAivJl i_jljs- jJuj : fillet jL.iJ-1 

A-Jaill *J& <bL> jj (ijJLLs^iJ 4jjk-iil L-il^J-l J aJm)I :>ap ;>a^ :fillet segs 

:(Chamfercyl) :ijIfcSll atjk-i'iM —^ ^ 

.<_jjlsi ^Ikij ajljkv-l fe&z :(oil tank) CjjJi SHjf-" ■— ^ ^ 
.jilkp (is*; V § <^jlj <_a^i p.Uaili ^LL"jl ijJ- :Cap Height — 

Y\ . 



Ujupj Over all jl££ tUajJl \\n,h-» £Uj$*ai\ t- Lujl Oj£j 01 Jby U^lp — 

.centers J&- *lkiJl OjJb ^,$^1 £- U?jl Oj£j 01 Oj^ 

.sUajJi 4«U~ l Js- ija-i s.LiJ| »ii . o-z-jU ^ jS"\ -u»J OjSvT Ujlp :bend — 

.<J J£a J^- s.Uai- £. ajl^Jau-i k^; : capsule il^*-SJI — > T 

.<__jX. frUaii ajljk-i -^ :(Jj*il — »-JjA3l) Spindle — ■) t 

.ijjL* (L) jflT JT jjAtf :(L-EXT) L ^ — ^ o 

.(_Jl^Jrl JjJs io^ : Side/front length — 
.i_-Jl_>Jrl ,y^ : side/front width — 

. 6yu, C J& j£i ^as :(C-EXT) C .J^ — ^ 1 

.i_Jl^Jrl Jjt» zjJ- :Back-side-front length — 
.i_JljJrl jpjt- zjJ- : Back-side-front width _ 

J, j — ^ (-5 j — V* v^'j^ p-k^ £«** i^i :(Gen gon) :t-Jjh.*,» *L&* ^ V 

— —^ yr-J 2 *' ^ — «Jl -s'j LJ^i t^JUail J_j>- l-JIj^L-I jjlp jjbsi ; sides — 



t~^* ti ■^ "^^^^ "^ f-Uapl ^ipj .is>yu a^ ^yb Jfo render jj_^aJl 

.jjaxo. 

.^Lsoll jjai (jivaJ jjl^ : Radius 

:NURBS £ji gk-^l —\ A 

cA- y» ^ ^ ^jVl c >Jlj .Nurbs g-iLdl ^l* jusJ ^kJ ^ 
tfrl — ij^fl ^ ^ uzs liUi. control vertices yjf (CV) ^J- ^ji ^ jl^ 

j*l^ji j\ (cv) p-s^di ^i dL-ij^ J-^.juji cj jjup jijudi <: g a ^- 

d 2 — ^ u • ^f dlj * -<SjA oLflT c>j c^> obiir *LiJl { (points) 

:Nurbs 



YU 



: (Point) £jJ jJa-.SH — ^ 

. JU-l ^k-Jl J_yJa ^ juJ : Length — ^ 

. JU-l ^kJl ^y- ^ jvjiJ :width — Y 

»>.i^ .t .- i. biobyi jjju <.)?■.■.:* JjjLuJi f _^ <J (ji^yry ^*^ OUjLjl 0Lk*li 

.Surface ^j& ,y^ i£y~* j Scale yf 

jj j rjjkj a-Ju^l jap ji jck-Jl J J=> Js- i^btJl jjlp : Length Point — V 

.2j 50- 

Oi ; rjlji.j c-j j j^ll ->ap jf «k-Jl ,yv=- JLp -bbull ^jp :width point — i 

.50-2 

.^jiJl jJl5^1l t5ji— J :>yry.l (Refine) yf 

IJ »j iLLail a^Jrl jy. <js> i^jJl T^vaJ 7=Ja-Jl Jib jj-iJ :Flip Normals — ° 

.(Surface) ^y^ cf^ 1 cs_r~" J ^j^y j 1 ^ 1 

:(CV) £> gla-Al — Y 

Control jv^ <^ji j^ o^ ** (t^^ 1 o^- ^ >*^ c^ 1 ^ 1 1>* L^ 1 ^ 

(_ij «" ^i ^k.Jl ^y^i* JUi £-^yj" V cSjAh oA*j .(CV) IjUa^lj vertices 

. ; .Ur ...t (Weight) Ojj dli^ piU Sjji J^ .^la-Jl oibu" (Lattice) ,*^ *SLi 

.>r)o.Jl J^Li Ja^iJ 01 Lfriys jf- 

Of j JjJbcJl £jJ tf UJLp Jjw 01 gjbs.»T (CV) £y ^^ t^\ ^ — 

p £>*Jl ^ Jbji b^ixj ^ ^jDl vlyili <\£ j£ 01 jf (CV) pi^ (Jj'i >-i>' 

YU 



:Surface approximation ^jkJt oia J £-1,1 s-iysJ' <-j^LjI — V 

CjI :5l>Jl j-jja*» (__> Ju <J>£*> nS*>& 4jJ\j&\ »JLaj ./*J^ S-iy^' f" ^ J 'r-ij^' 

* It 

.L_jiSIjj I iLifo t^jiva- 8 render i£ji_j-*aJl <J°s^ -hy ^rf ^y^j **jj*" Oj>j 

aSw-Ji f- jJj .Mesh *5Li ^> jpjh iJibi t>j\z£ c^JJl i_-jycJli JU- JT ^j 

J / > .Nurbs ^itf Jlp Lb-V l*ik- ^Ji o W» il^L. JLp yj, Ujk^ gJl 

.Ly viW ji viewports JpjA\ SJiU i_-j^iJl *Uil oy -^j^ ^JliJl oi* j ^ISil 
4S"yu* j»^. j jjaj ^0^ ^ suJllH a J* c->Ltuw) (Render) jj_j-^ i-j^I jI^I 

■(U> 
Ji — il^i l y^> Nurbs ^k-^l ,j>yu j^>o :Iso parametric Lines — \ 

jj\y J NURBS ^h^Sl\ i_jjiJ i.Jbt^J.1 Ja^iaiLl iJiw JS^s : Lines — 

is ai jj^jj «7 3*JiJli AijJl Jbjj Z*J>}\ ajljjj -Jpj& &} u f^z Cr^J 7rh-«\\ 

Ja ai (j^j* / frLai'l ^^ jjIJj^JI Jfljja^ <Jl5' <lAj IsO i<JS' :IsO Only 

7J2 JL) V jf U ^iUJi 4-^JI DlS^ Jajjajl-I ^yu' CfJaJU liS*il jjij^ll JajW 

y^l— JI jl l»VI a- U^j* 1 J*-^ Ul»-ij» J5I ^* J»>iUi e Ju 01 .NURBS 

.Mesh 4^-J 



Y\r 



CjU^UJU Us^jl 4JLJL. juLJI LaiJl 

^j — W- ^j «j iiiLJl Dlyp j Wire frame jLi-i :Iso and mesh — 

. JJLkLl ^k-Jl j,^ (shaded) jU-l W .^k-JL! 2hA\ j^^S\ 

I — ia ^j 4JCJU a^S ^JsuJi u^^^jo wire frame jUJ-1 :Mesh only — 

.jJJji-* ,_p^j r*k~Jl ij^j^i '• Shaded j^-^j .U5Lai> 7tk~-Jl c_jy" 

01 Ja ?-Vj ji^va^lj u^j** 1 ^'jj ^ (J^ Jfi :Mesh parameter — t 

obb — p| jJU csy J? (Mesh only) j^ <l>f diip <^£ View ports cis^l a^ 
J — ^V regular fl^^ — -*lj wire frame a^LJI ^yJl SJiU J Mesh Param 

^a J^ait Parametric jf Spatial *UjI oli i^i^. cjMoJ.1 J^*i^j o-i' iji 

Jj — s^^JJ Curvature jl Spatial j*^>t^l ^^sdi (j^yJJ V-^j Curvature 

4*jj_~Ji jJaJl ^ Ijl* L^ja^j ^k-JJ UkiL. lit? ^SLi ^ii .-Regular — 

.NURBS c >Ji miytl s« JJ^I j£l j 

V jt U j3-^-\ l) &\jk±-\ sJs- J& ~u^t* axjC a^Li. ^j :Parametric — 

1 ,>ap /^Jj 7^^p ^r^J'j «=>-»Jl i-jL-* 3- t^p a5jJI Jjjj cjLk«il aJj» ajLiji 

.NURBS ^>- .-*>fc) «fc J^S/lj j^-ty ^a *i>Jl ^ „jj> 

(Edge) jl j^-lj 2 ^k* <>_?*- j t>* ^y-^* o^>-_^ ^fJLi. is^ • Spatial — 

t -U ...U ^. j ;t jf yL*M JLp aju^u. "Af-jzs aSCjo jjy : Curvature — 

<il ^. j j 4 (Distance) tsk^j *L*iVI a£^ j«j ^J^jl ^j^" j**> i>\ 

3_JjJI ^ Jbji .JL* j^M d\ <jtiUj NURBS ^^1 ^k-ll ^ «-^l ^l^ 1 
JaI__*Jl, Max 0L» 4a^aJI l flJ?«T Uj^pj . jjj-^Jl <^-ij jy Aiji *^ — 



^.^i j ^i jm ^Jl ^ ** ^ Angle >-!« r^«-o ^ 

i^i ^ Ujl*., . ^1 ^J Jiji o^ «^' ^ ±* ^ oIa ^ ^ J 

.Distance J=*ii f-^^j Max 1*1*1*3 L* 

0w J^l- S>^ oSj Uju** <J*si x^=U S^ ^j :Vicw dependent - 
j Jj, mJ jA\ jl^J.1 ail— j~i> y* gJl obrt&J Hi* *£-* ^" (^ A** 85 *' 

J ^i^ i^iij>- Jj& ^ V>Ji obtV^J c >- 3$Li, f&*s Merge — 

mes h a£ * vilii cJJki (Mesh select) Ji. J^ jJ^" ^ ^^ cr**? 

j—iyai f\ ^i l«^Ja- av\ij ^ 5;,L Jj Nurbs ^k- 4$Li £. J.UJI O^j 

.!$.;?♦: ., ^.Ljd 7- jk-Ji iijjj 4iaJi ooa Max Ja^J l-Vr 

4J| J.I Max Ji—>ji S*-aJI cj^Ij lilj £k- l?I yti ^li a^-ill cJlS' lili 

ij_* J-juj JUi t^jtjjU ^jil j^JiJ La y»;l :Advanced Parameters — 

.■L^^j Spatial - Curvature oljL^- ^ ^^il 

.4aJ2i^» Grid i5Li <»lJL>ti^lj yr]? >~tl f-^S> 01 Jjy L»^ue- Ujjiil :Grid 

.<ljLj o jSt-i piJbsti^iL) — u» — ii fljsri , v ..^3" *!> l jby L»-lp L^j&i .'Tree 

.^k-Jl P ij=ri jijSC* .j^ly. jAxj (vS^i" : Subdivisions limit 

.j/J\ ^ ^\ jjuJi :Min 
.jlj&Jl ^ J^l m«JI :Max 

.5 jy j>Sl i^ill Oj£j* 01 <~-£ ^ 

.Lpy oU'lT pixy NURBS oijii ^y ^la^u-i _* 

jj l?— ^ j — i' 1 <- Display aik^ <- General <- JjJuJ* qjJ Jl ^-Ail 

.Ctrl+t ^JUll jUa^l ^10=^1 ji Nurbs creation toolbox 



Y\o 



.NURBS V-> obilT fr LiJV jljjl J^ ^y^ ^1 IJu* 01 

.l£j*-\ CjLlj>xJI>« jl JaLaj fjCUX jl xJh^^ Curve l^-^* j/LS' !>* 

.tjj^i f",?* 1 ** j' c>L^>ti-» jl JaUj jji^j 0i j t -.) «i >. j Surface ^Ja^ ^IS" ^ 

ol_Jl£Jl jt Nurbs jSlT lilt \ji^ oljiSfl £>» ^ \y& jjJl Oj£* L.jl^ _ , \ 

. LjuoJl 7-^J (j cuilj ol!z^« JLpjjiJl 

(^j; .,.< (j jl Top iSy-~* ij3 Vv» obil^ fl-ij^ AJ^il *JLa ?lJbtu-l ». ; h.~-J Y 

IJ ft culjaj^ JjJ^I 7-jl Jpj^ pLij'yi ^Jl>- (J J^-^ c-ili jj ji^- L»Jlic- V 

•JJ» 
i_, £ 'u* 15 ' fL^V ^j^ 1 £-r" J J ^-'-^^^J (top) c£_^~^ iJ o^T lil — i 

.JbjJrl (_s*V^ ^l^Jl JjLfd ^y jj'IS* til i£ji~»A JiJUj Of JLiJbo 

JLS frLiJV oIjjS/I gjA ^ jj c^^a^-Ij ^y tf\g (jji^A <J c^T lil _n 
C$=~ (/v^ 1 C?^ i£y~^> J& d\ dU*- <-r^. ^J& JS\^S\ £_j Lr J>i <y ^-J 

.JbjJrl ^yti jjl&l J^ JjJL.dl ^>-,„T 

.NURBS c^ ^ jljjVl *i* c ^- ,^~. 
: ajj^l ^U ob'^ j^ NURBS ^k-»l s-USJl __a 

^JjS/l ol_jJl£Jl J— ij^ gJtf..J V) (CV) jJaJ ^ ^L^ NURBS oUilT 
j JjSfl ^l&l cjLk« J^ JjJuJI ^k^j jj j^Jj 4(aiijkJl (j-iij Extended 



.Edit stack jj J* j& — r 
r&A\ hjuJi j^ NURBS surfaces j&-\ —i 
|ii_. ^ j J\f wkJi I.U o^x. oij .Nurbs ~J=~J JjS/l L y l5 ^ 1 J_>^ 

J* _• ,. .1 _>-T -ti <l ajL-J , , *> .vis" j-Ja- 0j£> aij (Independent) 

.(Dependent) 

.aiU- ^j\t=~ jjJb ajj-L» jT^ ^L^"^ IS^pr **i}' ^ '•$£*» X?* — \ 

:(Display) NURBS g}\£ j>j» ,*£«!l — "\ 

■t/'j*" °^ t) NURBS r Jji *\j>r\ Jpj*>. 4AjLaJl e.1* *^L>ci; 

« — ;_J Jai^. JaJ4 Lattice \y^S\ iSLiJl ^^ ^ Uj^ j^p : Lattice — 
<- Main UI <- Colors <- Preference J">1_^ j* djWl ^s^6\ J&..J yuA 

.NURBS lattice 

.Ctrl+L <- jUl^VI JLo^I ^j 

.Ctrl+Shift+C jLa^-'i/ij oL^iil ^yi ^ aj^U jlp : Curves 

.Ctrl+Shift+S jU^VIj ^kJl ^y. ^ a^ jl* : Surfaces — 
• a — ^y-P <—*&& 3 — ^l oL5l£li ^^ ^ aj^ ju^ : Dependents — 

.Ctrl+D jU^lj 

.(Trim)iJasali jf 4iiiii jj^ty <>y- ^ o>ii o» : Surface trim — 

■Ctrl+Shift+T y> jU^-Vlj 



-YW- 



jU_jLoJJ Li>J\ 4LJL1 



«jL^JI J^fljill 



ur* *sJ-\ y'jl j-k? ^ Uo^pj aj^ ^ Ujifv : Transform degrades 

Ja «< 0«i .^L. jlfy Jlk* j^ ^ys. tfy^ t y i i*i cNurbs ^kJl o-JlT 

■ Ctrl+X y> jU^VIj .4JU-I .k,^ <J :>_>*. jil j^JJ *,Li. Ijlaj jJL.^1 ^j 

.patch j Mesh Lfc*>4 aSLiJ l^j^j 01 jZLc. 

:4».3f &iuu j? j£«u Max ,> .^ J£ 1 -f-V 

j — * I <•£" l*~ol cjIjj^^. jl []j>^s i? J,Ip (Jjl^j:. Max J tiuLijl^Jl Ijlj 

.mesh aSC — jJ J_p^ 01 ^5^ f Patch aSLxJ jfl^Jl Jj=^ d\ l J>^± .i_jjlk* 
.L^JLiJjij (J <«JjA^Jkl t^iljj^lj cjU-w>^I v—jI^ OVI (j^^^^j 



i^Loil JjUasJI Oljil 


a.**J-\ 4-3jA 


patch jf Mesh l >^r i Ji U^j^ 0^- 


oLk*il oli obflSCJl 


-L^l lathe - Bevel - Extrude j-Jl - Edit spline patch, 
mesh j^Li J,l ^i>j^ 0^- 


-.11 a_JbJ ol—tflT 


Jl l^ — L j£ J>s„3 lathe - Extrude - Edit patch - mesh 

mesh 


patch 


Mesh smooth - edit mesh - Editablemesh - 

optimize 


mesh oUjIS' 



: patch j mesh ^/ifi rii \ J**JI T-V-V 

L_^ lil "ill Mesh Jl J_p~i (^^1 J^ *1» CS^ J* J-*** J^" - x ^ 
Sjl kJlj J* jj^lj wj^j jjJuvillj ajljk-Vl Jij^ ,j5jL. Edit patch J^ 

a$L_j Jl jji-jJrlj ijJ^At j Sj^Jl Jij^ o&j«Mo Patcn ^-^ «il l5*J»V'j 

.0^ patch 



f mesh 1 V_jt A^ d\ t_^j patch js\f ^ ty* ^Ikal ojjl L. lil 

.Edit patch dWi -i*i j^u £ (Xform) Ji* Jju^ j-jaj 



— YM_ 



Object .jil&l iSy~*. (i-yw»JI 



^liJl JvaiJl 



«Objet» L>^1 (5 jiwwJ fjflirViti 

^j jJaJj J»^*iJ aJLU obil50l jJlJ «MAX» £-»^ j 

.^l^ J5Cio <_jLsSoI IJia 
cr Ip j!i\ f jJlSJl ^cil dJUJJ [lfy\ Ufb Oj^j o>il obJl&l Jjju; 




JL^U^ 



1.8 Js-Sll 

J.I ^ iO^lj ^ytll JjLuili tJLutZ^lj t—Jiy (_^JlJl JjL*il 



— Y Y \ — 



j^jLuJS LhJ\ aL*L« ^\^\ LaiJi 



.2 ^ *J JUi^V Ij^U- Oj^jj ^1^1) JU-I oWa*il ^JlSO ys> OjC 






.(Extrude) j\ (Bevel) Jt. <^V» oV*uil 

. (Command) j*\j^\ rj> j-—^ 
.JjL«il ^ofO j^wj A^Ui p^" 1 ^ i^^ *iUsil oV-biil 
.(Tube) ujjJVi JLp oWl ^Tl^ I>* ^ (8-1) J^Jl 

.(Space warps) 

^ . 2L_Pj*^ _Y .4iij» obilS" \ Js- oN^*ll ^Jbt^J Ot jSO:. 

.jJIT t> »^ ^y ^JlT _r .Slisdl obrt£)l 
£__* * ~«waJl» 0) ff; J-vaiJl L**rf U^J^ 1 Ji^ 1 £jA> J-^ 1 ^ 

.^ jl ^y jj'IS - ^j^ d\ tioljf lil U-i jLi-l U o^Jull 
(optimize, normal, !>*— ^ ^'^1 ^l^ ^ y j* ^ 0^/0*11 ( Jk...,* 
jj p c^iUj jSLio Oj£> ^>il jJlOl jjj .^> ^ dlic N smooth) 

(Edit Mesh, Edit Patch, Edit :Ji* (Edit) j>j»d\ %J ^±A\ d\ 

.,-PjaJI (V-^j^ ^l*- (j—^ 5 s-La^t olpj*£ £* J-»^ spline) 
01 £-£c (J^j gizmo ls pJji yr*j-"J Ji^ ^* tSj^' oV^*ll £o?- 

-YYY- 



Object y&\ iSf~*- ?**-*& ^ '" ^^ 

t pivot jl-JjJi sJ^J u* -oL^ Oj^. g^ij /> ^- °jj^ r^ 

Is l^k" Jllp L,l .^'iSOi (Pivot) OJjJl j*> J* L*j5> £&* ^^ 
.(8-2) J^i olrfl&l £j-^ j*> J* u /> £^'j 




2-8 Js*3Jl 

.(Instance) £jj ((Ht^ ./j* <^) «-=->LJ^Jl J-«15~ ^ £ j**j>._j 

.(Instance) f- j — ! ^J 1$*-^- oLJl^Jl o^Ji*^ oS/ -V 1 ^ 1 «^-*VjJlSCJl »^ 

3—>-}> J p r 5 £l , J j ^ 1 «-** a" ^'^ Jb «-» W^ jji t^ 1 ^ ^l^Jl js^j 

.^a^l OjL cjLjISJI aj_» j^i Show dependencies <- View 



— YYT— 



oUjLt^l! Lbijjl iL«L- 



^v-liil J-^iJt 



:Use Pivot Point jUU yJ^- *i L«-up 

(^^ip yjj <blS"j -CA^jt J*Cj, Jjjtil Jjc£ jlJ-l IJlfli jis^ OjSCj L»JL*i 

_^>-^- J^. ^JlT JT (8-2) j£jJi j L<J .gP> J^io SUzdl ^b'l&l 

■ (Pivot) -Ij jJl aJoa! jJp *jLi j^^^Jrl l-Li fi j* *-» (^ JUil <dxj< ^ jou 

i— *j*z — ^j k-uV-^ aJL ^Js- Jj~» La>Jb>-i cjLLjo:. juJu (^U .(Instance) 

j fe dJ-SoJ oJLp-jJl ifljJaJlj ,|Jbr ajIJJ ^iUl jjP- tjJL^ J^-^> jf*^' Jli*^ 

^j — 1 j — «-^> Unique jj ^ — Lp j^-0 (Unique) *j v o^ 1 ^^" J* 3r 




^ ; l c J — Ja j<? 44L 



3-8 Js^Jl 
zflj** ja ^ ^f (8-3) j£iJ» ut-j 



_YY i- 



Object ^'l&l (jy^J. ^y^\ 



,y\iH J*«Jl 



01 r-i-J^ v^ 1 J^ 1 ^ yr*"^ 1 u^ ^.P^ fr*J th&* J^** 
Ja ^ vL.S/1 J*-jSU (Unique) L> V J** (Bend) Ja*ili dUU tJt -J 

jT^. a->jJ ^!j-Jlj aj^s^JI iiJaJl y* *l£jl ^ Jj^joJI j^" 01 

(Bend) Jj -^- * — Jp J^ (8-4) J&dl J yj&l ^-* . Jo*UJ r} ^,\ 

^_Ip Jj__^ JT ilopj f f ^ J^ ^Ip (Unique) J> f ^U- J^ 




4-8 Js^l 

ch^M J>^j s-l^-VI ji/ (J-** 4jJL) 0j>j Ju*^ IS" Ola ^JL^JaJl uJbSj .oJb- 
•s-i-^ ^iSa^l ,_^oaj Max 0)i Jjjtil r- ji j-cXaj >t CjUjIS^ (c^J L«JUP 

.L$i5" U*.L&I jv^j ^- U>Jb-l fUb'l ^yi^i cL*Jb»-l ^^JLp Jjl*J jf 



->U_jL«-JL! U»jJl iL-l^i 



j*a\±Ati\ 



1Jl^_» (Taper Jj^» L^Ip J^j) <-^ J^ 1 aiajL^. cjUIS" ^^p ilL* Mi. 

: (Modifier stack) Oj¥a«*JJ ^JJL* fltWi n>> -f «A 

01 i*JU £_- « jljjl **, *- £* o^Juil ^^ isy. (8-5) jdJl 01 

.Max Js- SjawJJ dJLSj^ J o->w>l cJU 



PP 









i 



I 



5-8 J&4S 



J jjbj :uL* JSCi c-»b*l53l ,^-vaJ J^iy. Jl J^ar. jjji ^^3.1 01 




6-8 J** 3 * 
L^ } _^i vaJ - J L^>; -J, ij«J ^ o-^ll U* <J 0j£ jSV&l ^ Uj^" 

ili_.l a^ UJ^J ^)\ V"^ 1 s >^ -^^ C" "-^ ^ oULJl 0j=^3 



-YY1- 



Object j&\ &£-£.?*>**& ^hil Jy^Jl 

1 ,JLJJ .(8-6 J5U) iJjU-lil 2LJUJI <j~^» ^J<» *~*^ J^l (J*^* 

a ,« ^ (ysl |» 0j£> jSl^Jl Jl «A^f g^l j^-Vl Jjuil 0l» UlT ^JLtf 

.^jl&I 

5 lb- ja . u *i^ll J*-f (3 jl^LJo ^'iSOl Jl J>Uil JjS/l Ja*il 61 

i_i. ^j £ll J-L-l J Lfb «}j& U> a^UI oLUil OU aJ,ty obJlSCll 

J^ --- ^jIp ojIp ijji^J (3 DS cjUL*) cfy 1 ' ^y. Cf *jjr**\ (t-^UasJl 

.^o&l JjL*! (j Oj^Jj (Mesh) 35^J- 

<3 i gla .- t J jjt* jw2j Ol A^ja^.J }U oLJlSol a-« SjIjlJI aJU- ^ a jla 

.^JtSCil 
^-j £il Sjbl j *>^lj JLpIjS dlltf aJjL^jdl JUJUJIj "4aJ^\ jljjS/l 01 

■"cs* j'jA -tf V J 5 ^ J** J J*«i ^ j£* u"^ 1 <3 ,>^ J& 

:Pin stack ^aS^ll c^i« — 

L5 — Ip 3 fj>- ijjal tf iiU b£jf JbU Jjbiil *^jj jl*4 ^ JaJU 

^-O—^ j I j,jju. Jj «il I j ft JJaj Ui, JL^-iJtJ j (^j^-S/l obJlS3l 

£^J 0U 4jbU ad* £ OS/ Max U J-ju ^Jl aijJalJ frbt^.1 IJLaj .oVjuII 
Ja_^> J JpI mo 4jV JLi^ frUSl-VI U*, . JU-I f UliVl ^ ^ Ji^Jl 

.lji«t 0j<j 01 v^ ^ (sub-object) jjJl :&s-!>l« 

:active\inactive modifier toggle 

.l« — LJ*- f op jl ^lS3l ^ JbU Jjuli ^ ^ ji^ rJL ^_, 

ji "U djJ* jSJj <o ^bU ^jJ^I Lu^ jLt Ja*il 0U I^Lsi jjSC bJu*i 

J-t- J^ jjaj baip Ij^aa Oj^J of ^SCr. a^JI oJUh .ijPrjil jJlSCJl JLp 
JC^j j\ S3l -^uj 01 ^ijj mesh smooth ^Jl jf Displace jjjJl 

— YYV— 



oL»jLkJu Liyl SJLJL" 



.v 



,Ull J^siJl 



active\Inactive in view y> y^ jj ^ *j&±* i<JlS <jjLJl j)\ j — 

.(Render) y.yt*& d j/LJl IJ-* cSy && J-^ 1 'J-* jyt OjJu -x^-i-ll 
3—iUl o"i/JL*ll ^j'UJ jl^Jil f Jip jf jLf^k J^LJ :Show end result — 

ji jU -k~siuj rt-^»-sAx)t Jj-ly ^ *b~y (/I J,i ij«j 01 A^a^u^i .^oSJ.1 ^ 

J— «JUpj ^^1=^ J-U^ j^T t ^- oljyLJl ^jjij j$i y\£- l)j>o UJo*» cj^il li-& 

la_Aj (^iy JJi*l Atj^ ' (Instance) f y J^l J*^- : Make unique 
^_^ .k_, Jl w ill) Jjuil ^J* Js> i£j*->)\ obOl £. iijLiJl ^ 



l aaiaimi 




7-8<>isi 



oL_jtfl£jU -*gy oil a^*J» M ±y LjI ^ JSlsi ^ U * f j* at ^£ 



-YYA- 



Object jflfll iSy~*- ^^ j-.bll J~^l 

:(remove Modifier) J-ull aJljl 

.Lbf jjz> jl Jjbdl d\jMS l*^h u*^ 1 cT l^ 1 ^ ^^ 

:Edit stack ^^i* Ji-^" j 1 ^ £*y 
c^JuJl (8-7) j£ — A j jljs- gy> j&i Edit stack j j ,_> yJJl a^p 

j £tj c(Collapse) J^ jf (unique) lp> J-^-' *^ J**- u^ ^ L5 ^ 

,^i j^^J *- ft A ? ~l S^j^-^j 1 fliLc-l 

ai_* ^p xsrlyJl jSjj. V ajS/ SjuT kUl j-b^ jl^-l £^ J oLL*jJI 

.(Track view) cjIjLJ.1 ^jl^j ^J^vll 

Jj »ll ^1 jIop! jl*j (Make unique) aj-v J^*i> aJL>- J*^- 01 _ 

0L_i ?A£— — JJL*il dlS" tils .a*. &jl&S.\ o^JbtLb JU^TiM ^iL" UtTj 

Aj — Lp (collapse) Ja ^ -sll Ji*)^ 7t*2^ V (j-oSO.1 ^ J^^ Jjl 0J — 
^ : » -v S.jLp]j .J,jVl jJl^Jt Vy y> J^^l '^ .a^o^J S^LpI l £s„ Vj 

jf U-JjVl CjUjI&I oL]aj».< c£_^ V^-' 'A* (3 *ii f^'j U^J-^ l-^^Xv- 

jf Bezier spline ji patch jl Edit able Mesh aJUI jU^I oldl£Jl <^ 

.NURBS / loft ji Boolean y morph 

dJ_JiJ .Ifai ^ JU-jj V ajS/ V.A 1 •■** (remove) aJIjI 1 jS^ V j — 
Lg — *1p (Collapse) Jsu^xJI j;^ WIp Us^ Ji-^l p-V" lij^l o^Jilli 

.aJj^I ULja«-4 JULfcu* *JU-| eJUh /} L^53_j 

<jr-^V u^ 1 — & ls^-I o^ 1 r^ 1 IJjl J>4 :Referencc object — 
Jj_j 4iLMl o^o*il JSCa tL/ o£ll ^lpt ^ ^jli _k^ <_!>UaJ (reference) 

.jj'l^Jl ^ JaJii yjj JaiLl IJU 

.(copy) aISzwi <;^j io^| j$\&\ ^j \ji&\ ^ ( CO py object) 



cub. jJbuJJ L^J\ aLJLa ^bli LaJi\ 

.Instance ? j "as^^j a^j^JwI SjUJI Jjc£ : Instance 

: Collapse frumnH UT-A 

' t * 

RAM S^-Sl-iJl a>U>. ^ Uj?r Jt=^-L «u53 iJur ->_i oN.A*il o*''^ ^1 

£ — -/a,. dliAJ_> RAM j>« jjSl a^-L~. l^Siiy ^JiSCil g o^Juiil ^ Jbjlli 

oA^-l — j c£J — )1 *^-l JJUj i_~£ t-— U-l ipj^, ^^j Il.^?j i_~»U-I J^p- 

J j — sxii Collapse ia~~jJl aJL*ju j»jij viJJJJ ta^"IJJl ,_} <jV-i*-« ,*-» ,jj^JI 

t5 _SJ ULL- 2LLJall o^Jl*il oljota . Jjl o^lj ^15" Jl aJ^Jkc «-. ^l^Jl 

,i_JUaJl ^jh tf 2b-L~. yjj V <u£j RAM SjTlJJ! 

Ja Si jj^ aJjSlI oLil^Jl 0^ dJLli j L^p <4bJl 4^-jty ^jlpj Iaj.1 j*-I ^p 

.vjdil j oVjaJtl 

(Patch) s5L_A jl (Mesh) '*£-+& -la~J>.l jS\^S\ ^a, .k^J! ~z L.wLp 

..jffjSJl J J^tf" J^ a£-£Jl Jii^_, (NURBS) _>l 

*i/.A*^ «u. ^JUil (jj'lSOJ U-Uil Ja^- Li" o~~i J"*^ 1 Ja*-«J 01 



• y- ■■■" V <_£l Ja* *«^Jl iJUj- Juu JU^ aSJj U^islj JJij OjjjIj Oj ii-~4 

.Jjt*il 1JLA VU^ 1 
c^N J *il ^- ^ ^j^ 1 £.J-\ Cj^ 3 Collapse all J* yui\ 0\ _ 

<L/ .Ji^il j a\J IS tf^ -la— -J J (L*jyt ^^aj ^jS3) 

Ji ^.f J] iVl&l ajai ^ ^o^il .. W^ . ,1 collapse to (^ ^^SJl 0} — 

> °^--» cj^-Jbc iJizS L.JLLP dJL^«j 01 ajLj ,y J>£, j*^\ I i-» jlj .^o&.l 

t\ «JI Ja- -J p. UJiiP -01 ow (8-8 J^JtJl) .iis-LiJl J2^-^ ^Jl&I 01 

.^JLSCil Ji^-I Jl elosiVI ^ OjSC" AJa^il cu.Na*iLi 



-Yr._ 



Object J!&\ t£y~~S- ( t ;«v»-l t 



y 



lillj^l 



(3-J^ j*\ f (Edit) JjJjoJI Cj^J^a ^i'Ui-ji' Jjl J& Ja-~~J _ 

.<dp axaJp (^Ul JojJ.1 j- jJ ,ip a^j>j Ja~~Jl as^j (Collapse) jj 
3 < aI i j^.-.. , ,„ Ja^^-Jl k*^; jl* (Edit patch) J-i*-A c->Lb lil — 
Vlj (mesh) a^L — i Jl ^'l&l Jjl; <_~~~" Jj*. iJi^" VI -t^i (Patch) 

.Editable mesh J& Ji ±*~^> cf^ W 

(Mesh) 4$L_i Jl Jj^ -, ^1 iprij^jJl oNa*il ^ 01 



.optimize - Displace - Relax - mesh smooth - Edit mesh 
I Si: *U4 L-JUp Jaii ^y Oj£J Editable mesh Vy <^i :&*-%> 




i*j«I collapse tiilw 

.3 Dsmax.ini iJdi JU)I Js^Jl asL^Ij 
Editable mesh 
•Enabled = 1 
— « siSi^l Jii^ {.|Jbw«.| j^r, _ 

ilL^* dj £, *iV x*. J*p Ha, .l«Jp collapse JU*^I Jj ob'l$3l 

.Ju^ U*j . Juil AlCio (^1 Up Ja^Jl J^| Jj ^^ i^^j 



^5— Lp Save selected <- File 



jjl — Sol a. — ^>y olp*i! a^» HjJsli ijjj (Merge) flJo^l y? LI 

:u>^ J*«M ^oio J» i^mJI _t _t _a 

Ji *j Jb>=-t — " 01 r- 1 ^ JJ^ 1 r ,,J ^-" J JL «- a OjL>! Jj OjC" jf Jbu 

t^M — S3l I J — i J jJjoJI J^-l^ ^y-^ <~J>i; of i_-£ l£X» c^f Ji jW^i 

l^x*>a <dLuiw>l lil S^oL^» ^pfj J^* - ' W^ o_j^j !>Vi« (Mapping) i.Juv'jJLi 

-la-ib- V^~ rt-^i ojj dilJJj t|»— ^1 ajj^Xj ^jJl JJ (_^f JjJbdl ,y»-ly J*-^ 1 

C->l jl5L«*yi flJlA ^iJb^X^V Ijbr Ajjjj^9 A^PyJl L&UjIS'j l^Jyj oVJj*I1 

itliVjutif I lf>fl>Ti ■ ^'^ V-V_A 

ol^ "i Li coLLuJl ^y aJLJ^J l^iij 3JLJLJ-I J y> Max o3 ^(^ J^ 

J J.^l a SU-I Jii^ »iljJl j cJli <JiL J lb.g.,7.,,. Jsl«L£ LJLp .aL-^l 

IS^ij Jiji4 N «JbJl *-^li .<dL-scu-l OS JjJju" J5" aJL-y f yj dJjbjlSCj 

jj JtJ J-a: — -i.1 (J c^ ij <j\ (j dJjIj jii«J ,y iiljl S^SjT r j-^ J^H 

j C . .':, ib-cli* "Mi ■/* " "J*-^ "°* ^uOSJ.1 ,y-vi> J 5 ^ ^i* (-UuL~J-l LI 

a y_i ^Jtis a5CaJI oJLft Ouyd V*j^ «>^ W .Max J^S <y 4iy«-» Mesh 

,(_JyyiJI 

oil p-1 ^ ^j L^Jajb- ^ aJU-I (Swl^i .^oSU.1 j^-si 4^jy-« Oj>J 4^*Jlj 

Ja ^ jf JbJbr JJl*j. 3iU»lj) (-^j^-f ey JJ^ 1-Aa Jj^J (^ (^ ^ U^— =- 



_Yrv. 



object jji&i ts f-^r^i ^uii j**^ 

^L_=- SiL_>l s Uas. V o^ 1 ^ (transform) & > Js^ °i 

.Max 3 gs" J^^ 



'^^^W^^SMffliretch.taper.bencI 







taper.bend,stretcl£^^H^^^^^p[^j||^^ . 

r-U^ ij^jU .viUJli ^Ip j^ jot; aJ oV-a**U <u>a^~j c^Ul i-^jJl 

jv j (8-9 J^-jJl) .o^Jl«il j»IJ^=ci^l ^ d-jP- i_— Uil s—J>Jl t5 )a*J OSl 

*_j^ J}\ *■ ^ oV-A*il S-*V fJaX^j" dAjj^ WUJl plJa^Vl ^y I J* j 

.(track view) oljUdl Jo}*- (g>- jl ,j*A>Il jl_p~ 
VI di-JLp L«i \J^>- <~>s d)l liili -^ tiJJ ui^Jj J-U^ J-Jaj L»JLi& L»i 

., JU^VI <J>A*il oxJ? >? wu^T-vajl (1)IS>vjiJj 4?x>uJj jl 

: j*ejj»Jf ^>fi>>."i ui\ <b>JU«H O-T-A 

_xrr_ 



jL«jJLxaJJ L>_,ll <LJLi 



^UlJ^iJl 



(* £>*£j ^j ^J^r ^Jy. £*rjA ^^-jj JaJii _yjJrl iJ^ f Ip J^-io 

^-Ja»j 4 — ft ^Jj^rl jfyi dL^ dU*i c« oljJt iiojf lil L.T .ojjJti 
■ CJjJl ^-iJ ^ jJl^Jl ijJ^- JLp j^jJs-I AjJb- ^JLjj CjIjoU 
~aX» J^>- Lij^. 0j5sJ 01 jSCc £jyi jj> Ia^jj jlii _^jJrl dJby^ 01 

t-\ — s^ill Jj — *i 3jjL^> ^J> £. j^s*^! ^ jw (8-10) jSLiJl .f***^ 




10-8 (>^ 

4 its JL»Lio 1*5" ^jxJj CijUjLjJI y£" Jl*J A»^il (_/--«J cj j$H j>"J>\ &\ 

iij £ L.JliP L»f cejAsJl 2LLju iS^s- Li ^^J oijJL>- OLs yj^r\ &j~ L«JUp- 

.oj^.iJ.1 ^LxJl jLipVI u«j J^-Lj j-»j~M ijJb- OU j^il 
3 ^-jj Jj*il jS^ Jj^l ^jil i^4 (pivot) {J&S ojjJl fy. 0} 

tiili Oj^vj LtJUxs .Lllyj^ jij^ ' Ai ~J3j^ s ^L^k*^. ■Sjjj oV^-*il rtJi*^" 
c3 _1p Ijjiil^i Ij^o^i^u 01 4-*=^ (skew) J^lj (bend) s-L^^I Ji» L=-li* 

Oi J (8-11) j£jJl .Jo«il o^ 1 1* i^ ^-^ ^"^ ^ -^^ *1^ 

^.jjJlxJI /•iJir^Ljl if 1 ^.j f.U/^1 Jjbi^ t - r ^i> (Direction) jUi-l f\s**z**\ joLt 

(^ i» jij^") V^W" 4 3lJLC| (JLp (Sy£- ^ CjV^»w /»lJbtL^.t OiP .yjpniS 



-Yri_ 



Object ,vl£JI i£y—£. ~~^& 



j-Ull J*mJ| 



j^jJ^I ^jjb" yd Ju^jJl iJjL^i (twist) J^Jlj (taper) (JlSJii«.Vl Jji** Ji* 




11-8 J&fiS 
u — ^ 5 ill*" oLJIa»VI «L41j **■_»-• £»Jdli tjt-t4.yfl.jl IJla Jt. (juj 8-12 




.sun* ajik^Ji 

.SUlfe-Jl U>U £. ^L^J Jj^i 4rJ ^ ^ ^ ^, ^ 



-Yro_ 



jU^j^JJ Lk>J\ iLJL, 



^-tsll J«mJi 



:3-o>j*J( joa>*» jjLuu l.f.A 

jjJu" jja^ cJ-Uil jji'lj ^X. ^U J„b _^>jJrl ^p- jjJu" Oj 

.JojJ.1 a*J jl S^j. Sib^J UjIJ-jj. Oj^o (Uniform scale) >^>-y> 
JjS/LJ aJI^JI ^dl ^ OL^j (8-13) Sj^vaJl j oy>Jl jjcJl<Jl 01 
01 . Jj — jj.1 Sxi a*J j S^LpJ «uU jJa ^Ullj yj^ *^«- jjJJ aJp ,jj=> 
.Ai.l^i £jhi jjasy j-»j~*JJ (non uniform scale) ^y j>s> ^>- j&j jL4l 



w**^ 




13-8 lS&^JI 

**ty jf ^— JaP^I ojuta (limit) Jj^il yl flJbu-l jl* :^-«if 



(transform type-In) c^jlj J-l q)>\ X*«o aj^p Oj>J 01 ^s. jy£ csl 



.vri. 



Object .v'l&l iS. 



j-ldl J^ijl 



.oUl£U 



,L 



J 

V ~ 



.Jj . ^>j\ P j ij^T^il info r-lli* JUx^l jj* Xs>-ji\ iijL^- jl 

.?! all si* j (Key) fEJrUiJU Jaii U-L« JjIxj r-biil 1.1a .(track view) 

=M ~<& jxb lilCftj (Animation) 45"^=-^ fj-^j J^u ^ ^ U Jj>rjj 

.,«jliil *-? is 2 ^ J* 1 i>* (animation) ^ ' J*-\ Lfr^jt- ^i 01 i_--£ 



(track view) oljLJ.1 ^jIp j r-bi* 4JU>V aju^ aa> Jh JUl Jliil 

! y> JA^tdJ j^jljail *J?sJ-i jj**J <LL<kP >•» ■ ■/•> « 

Jajj — i j — • 4 Jp yLJL track view Ajjil Jl J^ol ^ ^HxJl L5 £j| — \ 

jj (^s-ip ^1 f iiJi^. j <^JLil ( _ s iJ>l Ji\£)\ jS- CU->JIj f .CjljiSl 
. selected objects ^ j&\ f show only L5 ip jlil f (filter) 2L£*asJl 



WPin 



$*T& &U 



— }.i-^ Sound 

— ±^# Global Tracks 

—"-# Video Post 

—Sr0 Environment 

-CHp Scene Materials 

— >?rQ MedJ Materials 

-JfK>fl Objects 
'-D-fflSpheteOI 

S-j^ Transform 
— ":-fr Position 
— O-^ Rotation 
-O-fr Scale 



■■Tsar 



i ' AnoteOTO X:0.0 ; TO,< 
£■>"■■ JiT0O.0S':TOD.D2TD¥(j 



XV«K*f.15.^r:;*J 

',V.Vfliitrfl44.512 il*|- 



p3T 

Sft'Dut. 



^^Jlv^ 



J- .'■'■, 



14-8 JiAli 
•Expand tracks ^Silj jJL&l ^l JIp jv*J| ^ ^j| _y 
^ <J t-^'j Add keys jj ^Jp jiJl Sjbjb^. «jLl. *iU>l Jai j J^ol _y 
.^Isi. pLii^ rJ J.| jV ^ ^ J^ J^ jp ol £. 



— vrv. 



jUjLcJl! L>^l aLJLu 



j^ldl JmmII 



7-1 ^ill -j p- cj! *^ln* jgfc"* J jjJr! 7-liii.l ^1p (ji^Jl jj> yul — i 

o\ .(8-14) j£ — ill t) 1 — ^ j-*^ 1 (^"^ j&s" (^ ^ (Key-Info) 

. iyL* 5-Lii« fj-i^J -Jai* j£* tO j^Z* ?y*j fc^i V 7-liiil IJ-* 3iU«»J 
^ Lp (JL^Lisj J>-i>J ?oliJl c£>>_j rt-^«J-l ja*j *-? -la^ <J' <^' sja i . u 'i — o 

: (limits) JjukJI aj.i^ff.v.Wi »>l Y.f-A 

oJb Uji^ J^A^ sy> L*jjJu <*-*J-* - 1 jJ^ , <^J «LJl>-«l oV^ e^^ ^ j *- ^ 3 " ^ 

I Ji ijj >-j aJ Up ijJb- AJa^-ijj j\ — J~\ IJ — * j»i^Jl |^j .(limit) 

.^jJrl jTy. ^j^j (from-to) ULs-t j^JI jLioj (Lower-upper) 

a iPyill ob'lSOl £. J^UxJl jjjfc jp ^£ (limit) jjJ_J-I jyt 01 

, ^u j S3j aUISC; jJl^Jl JLp- yjj jjjJ-l £* J-UJl oS tsub-object 




15-8 JS.M 
:3jJbLJ f|jb«-l 0I5L. Jlp ^ Jli. y> ^ ^ t\i& <jJ** 

.(tube) ^ o^ J* J^ 1 ^ 

f U*s -I,) ^Vl ^ >Sfl o^l > ^ ^ ,l*hll Ul ..wuil 

.*L^NI ^h r .^~— ^W. £*~» i ^ <^ ^ ( Vo1 select J"^ 1 



.yrA- 



Object ,yl^l <£y~S. ,*~wdl 



<y 



Aill J*«Jl 



JjI « j (Vol select Jj^ £•) ^1 Ja-j j <*W ^4 fcJliJl iijUl 

.limit i jJw-l Aj&t2*>'\j (jy^» JL*r /f-*-^ 3 <Jj5\j jjJLdl /po 
:limit |*I^>^*-Ij ^iJiJl ^>~ : Jli« 
lower j upper oLja^ili yjjr\ jfy £*y <J& -Ui*J J aA\ ^jO>- 01 
0L_£. *s£ jTJ.1 *i^ 0| f Jjuil aJLp yjj c^JJl jS'jl.l ^ -i*Jl Ji jt-ij 
y-f jll &_/■ £• £j>** ij-vJ-l oLja*-. 01 .jj^l Jj^ t5^ oljotsJl CJj^ 

u^jIJ p-Ij — 5 — • j — Ja* <J> — ^ u^J^" <*fy*~* {J^ ^ji***! *<_s~^ — ^ 

.(J^Jl y> IJU) 5JL=-lj 100 Jlj=- f LaJjIj 




16-8 JS3I 



(4 



.a^jj 90 "<ij\j> JJi\ II* JLp (bend) *U^I! Jo~ ji* _Y 

ijJl) yjJrl Oli AJljJa^VI SJLpU j *i" (Pivot) JUjJl 4)2^ 0!Ai 
.90 ^-j^ (_/<j* ^\x«wt coJiibJl ^ ij'j&i. 

.(Height Segment) ^Uj"j^I Jb- SJljja^VI ^JaS j-Uj IjjJS' yl^ 



— YH- 



jL«_^1juJJ Li>J\ 4JLJL0 



^UJl J^AJI 



Height (JsuJ.1 Sib^ pi j Cylinder Wjk*- ^1 ^J&l f ^-.A&l ^ ^-Sii — V 

. JiVl J* 50 Jl Seg 

^—i^aJI £ ,f.\ yo- t^-O&i ja Aj'LoL, JjLJI tU^V» J-^ Ji J^— i 

J^a -j-cJ Upper = <*^S <^SJ Ijjx^w4 fL^l r^V .(limit effect) 

.(pivot point) -UjJl jS"yi 
ij 4 jbU l JL4* t^L. 30 2u-iiJ J-^aJ ^ J^S^ upper a^-s i_**«J __o 

.aJjL^dl 1*jU)I j-« center j&-\$ sub-object ^ ji>\ — 1 
cjL_J'!Jb>-Vl fllaj jto^lj oljiS/l -k>^ ^ move <_>>^Jl ^1 Js- ^l_V 

.Z jj^l ^ '<£ J~\ -aJj (world) ^11*11 
.L_4 ^»i 4^1 J^ fri^Vi ^ dr JJ& J> i> ^> ^ -A 
_^ » *U^I jL5B*y — Spacebar — fcl~Al ^^^5 f U*w-.l L* jSU) 




17.8 JL4S 
.(8-17) J^JI ^ ^J 1 ^ 1 J ^ il ^ r^ 1 ^ °* ^ 



_U«_ 



Object ^'l&l i$j^s. f . » .. ^ 



a* 



Ul J^JI 



^^-J^- 4 k^lj JjL-SU lower limit 4-^- 1 j^S/l aJ-l cjljjb 3j j^J — ^ 

90 *L_^VI 3 — jjIj (8-17 JSCiJl J jT^il >jl) .^jVl isy^ j* 
jl s- j, . .,?»j1lIj 90 Jljj" L« ^j'jJ'j t_r^ J^ 1 (• — * ^J^° l^ '"^ ^y^ 

j£-— i ^ 3UIjJL«VI tc**3» a^-jJ 180 {£>- s^NI 4jjIj oiLtjj *i — \ • 
Ujdl ^jJbLb ULi. t\J>i\ Jlja L« W=> '(8-17) JSCiJl j U^ U ^ 
^Jl 90 s\iiy\ Jujlji J^Vl ftjJrl Jui" SJbljdl *b£VI «4 jlj jSO UUJlj 

i_*Jb ^Jai^a Z jj& Jjis JLp s-U^Vl jjaj" ^b" of -by" U, .(J~*> 

j I -<' IJbr <OJL*i/> olpli^-l ^~^ dL^^I 5jjlj j-*^-« J^H J1*J of 




ja-^'lr 



18-8 Js-Ml 

.(8-18) JSCsJI 

1p jo'L" U> jj^r iy: j£^ jjjJ-l aj. oVo*il f lo^^il 01 



—U\. 



jL.^UJJ L^Jl aLJL. 



Cj* 



■liil J^aiil 



I — »ib iSjj U J^Jlj V } juuS/l Ja*i\ f |jb^l jlj jfc* J^Lio ijjj-l 

.J^asSlI jA Oj£j 
jy -^ -^^^ L5 l-«-p' J^; <^ £ }*> J (Pivot) ^jJl jS'y 01^ lil 

.Upper j lower J-»-*M 

JJuii. Jais 77 ^^ liJjl* A-Mi^o-'/aT cjIjLw } AJISj aSJw oljLJ-1 eJu>> jl 

.(Edit o'Vj >t») j^ Jif RAM ijS'ti v^ ^J <J JL ~* ^J^=*-l d>I 

« p*>- A iy ^\ (Edit) o^Jjc* >lAs^-l ^ Jii <_aJl. ^ i-ik a L^ 







jl-S^i ^ijl l 5«JaJ f (j-J^H j^ ^y^ v^V u*^ 5 ^a** is\ (Ll*=-i 

»j *j .(space warps) £j — i o^J*il fl.AAi-1 Ij^ij oljaSll Ja*^ j/ 

.o^JuJ.1 fiJbti*.! J*; lgJL~ ^-^j transform *S"jJ-l 01 ^ s-^ 1 



_UX- 



Object jJlSCll &£-*. ,^^1 j-lill J*"JI 

5- j i *jblA-I ju*J jl (1)1 jjjJl J' i_jl-5t~J*Vl /*-* <uS\JU^ d.«..>J Sjre-iiJl 0| 

.(nonuniform) f- jj *^J-I j^ £-» 3J£a* Oj£j" 01 .^c. L^j (uniform) 
:(Jl*-j-» jj*) non uniform t$i p»>»Jt jjuii > -f-A 



al_^4VI U-~j o^ 1 ^ 1 J* o^ 1 d o ^ j' -' al * , ^ ^^ ij^ 1 * l ^ io " tJ^-J 

jl P *=*J-I juiJ flJbtl^l JUlp IjJU- OjC" 01 t.^ liJJJJ .bl? ^JLi i^JUJl 

.5tf>U Uijzs ojUjj JJU*^ ojUl uy JyiiJ uuj (8-19) jSLiJli .Jb-jit 

«ga-L all AjjjJli CfU^l JJ ii-iJL£ Z JJ^I **«>- jjju" juJU-l ^ j 

.oV-JUil JS~ Jbu lU-Uil -k^ 4jli J J^u Lib olS"_^i-l ofy <i>Jb£ 
J .JaJ Si'yU 01 lilt p4i V 2i"^i-l J^jaxJ <L.Jbt^" <_£ jjl i_~J/Jl 01 

JT jou jjlSOli .la* j£f JjJu; ?JLp Uf J* &J~\ 2lL*j UmLi oi 

01 j_- xr lit <j\ AjjUsi. oLL-»£~ iJjjJ a^j^J\ Tt^ljJl (J 25^1-1 0| 
j — Jai ^-x*; 01 J>s. oir^-l »Jl» ^xj .ajtfj sjtf ^'IxJl J^ ^jb^«J 

. IA obiai* oLL^p 

Oljj^ — move <-r>\x «Jl) OljJ^I -lajj — A j 3 *^_jiil yiljS/l 0] 

jui«j — Uniform scale ^>~y ^La* j^" Squash - rotate 
-I &yu0£. <Jsj*i L. ^ ^IjVI o 1a )$ (non uniform scale s^y 

.(TM) 

OIjj^j 2 — < j>- ^pVLS jilxll 4ijiva-. ^ 0_^" yljVl a JJ» «jb" 01 

3 — 5 y-l Oj — >3 \ — kij (3 — £ j>Cj> j»j^/j I^JIp jja ii\ L-i) (j-Li* ji^j 

J>— p ' ^^ ^V-Xxit jjjjaj 0j5^j .L^Xp ( ^ g;f SjjU^ (transform) 

jj*\ — £j| o_^sj 5aIp o^o*ili ^T Jj*^ j^ <u-^p tl ^x. V (j\ ^jUx^ 




. Jj^/I JJ-^ll ^j'^J u*^^ ^ 'j^ -/^ J- 1 *-" ijiJ^J cA^Jsl^. jJJ U( jV-j 

ia — J/s jj — « Jj ^Sv^xj (__> jLp>wjI f^j »— jjUseJl (ju Jsj^jJl Ljj Max i 

:itf>*Jf ^J 3 f ^u> ¥j* (XFORM) J.i** f' ^" ...1 „f -r-A 

(transform) 3 — fJ-\ j — «ljt j/u jjsd j»Jb^~, XFORM Jju«il 0} 
J^U. — ^ (J — ^-jil jji- ^-Liii jiJJ) aS'^J-I y>\ jja: 0\ ^~ IJlaj Jju^jT 
.(object &> J>&>\ l£j~>j> ,>-*>) ~*£ f- jJ£ (j-Jj Jji*^" 

j^ji £ s-l^l jlii aJI £ L ya^Jbo XFORM JJUil f^i. OJ .^p> ^IS" 

IJ — «. tj^\ jjajt* k,i) ^kp-j .sub-object ^y& {s&h *A\>- <j dA*-*sjj 

^J^SO. gj UL>- 4*Ji^J.I oUsl^Ji Jlp jot aJ XFORM Jjbdli dUiJ 
01— i UU- yiM j» (Sub-object) <j>y& <y^ >Sy~>* $£ *SLs .cj^jl*1I 

aj^ ^yiJ! ^l&l aJU- S^J-U J^-Ju rtj\ XFORM ^J^> J^" Ufc* 

^ dl IS J^H A^Jail olS^-lj J!\£S\ y> 4) ejJb4 Ja*H lJL» ju't oi 

j, Sb J^ ij *S"/- j«t Jlp Jvi/ ot oijl \il (^^-t jSLio .<ub> jlj: 

.XFORM Jjuil A^ JsLjjVb JU'jJ-l oi* ^JbW«J 01 v^ di*^waj ,^Ip 

:%)5*t) ^«Ul u^tdM ^tJLftlwt t-A 

cskew «twist ctaper cbend) J — j» ^*- «^tciil a^L-'Vl cjN^*1i 01 

j «. jjt 01 c^l ajjj^I cjUj-iib 2u»j^^JI rc^ljJl o-*-^ l/ 5 -/" (stretch 



Object jjil&l i£j~£. ( ^ ! -^ 1 u^ j}-^ 

£-* > y>" ^^ aJUb ^-> -^ ^ ^ ^ ^ ^^ 

^ of -£^ .ipju Jj> Jm />j sj*» ^ ^^ elA &*- 

**y iM j a*^ oIapL^ ^ jlj jSlI »^ -Z - Y - X j\J U 1**^ 

.jjjudi ^-ii j&>J v-j^" ^^ s - ^ yj^ 
^\^Jy >-*> £-**£ ^^-^ij yj~*U xj\ fs y fp 01 

IftU jSJj j€& Jtfjll /> dM 4-t- 1» ^ . /> dL/ 01 cj^il 
jjL^I ^ 4P^*5t dik Vj -tii SJL^-lj Aki i^4 Lla f y\\ 0U JJjJl jO 
dL-i/ 0^ yj^S J& jTjii J-AS 01 j^X. u^ VW^ jy""j JJ^ 
^_JLp J^lj ajj^I o^Ji*il flJbs^l U*p 01 .Uyl jS'jll il>4 j^^l 

:SlJliJl JLpI_^1 £-? Up iiy-jA ^SVsJl 

oi) Jj *ii ^_^j Vrj ^ c^jiy-i ^ i) ^ ~^ ] SiL -^ r» — x 

^ p^. y, US' isBudl ltJIS' lil ^1 UU- U^ ^j-J amount jl-Aiil 

.(Jjbdl j_^l el4l ^ liJLsSf 4=^Li ^ N 4JU') i__— Ldlj j^wsil 
J jSlI ts— J«ll o-^ Of JjU- jl (^.j 1^1) (Direction) ^1 J=** 

r-1 -J- CJU -_ 4-3 ^jlb 4j cJjP^.1 el4^1 J^P Jj-^Ll ^ jl lil —O 

.-n^s^^lil jj^l iJ>cil j^JjJrl jJJ^ 



_Yio— 



jL>jSuuJi \^>Ji\ 4JLJL1 



^lill J^iJl 



_ijjJl ^1 jJh <- Gizmo yjM J&\ <- ^-y& CJ^^ j^ 

-I f jA 01 /'JJ cJjOjcJI jyZ Jj>- AjjUaJ.1 OpU-J «-—*>■ j 90% 
. j^j;Jrl j^j-» <_)>>- (pivot) Jj_jJI jS'^- 4 jij^ ^>A?tw<l 



. J Ji*il ^IS^JI jT^ J js- (selection center) ^Ua^l jfy jij-X ^ o^i^l 
.(transform coordinate system) cAJIo^l ^ £ j* j 3 -^ f^ 5 ^ 
center , < — Si I <- sub-object (^ >SJl £y>^ ji- jJldl ^5_y 015 - lil — *\ 



LT" 



* ij*JJ 4 S~>>-j j-">: =^l j^^r* (_s^ move i_jU^JVI j^I jJ=> <- 

dL iji Jl» jytsJl IJl»j Jo*ll k«-xJ (j 1p- j>^ jjjU J jS'^ll £3y 01 

■ *1 :.. c.JDaj L. JT 0j£> L.JLIP j- jJrl JJ^" d)f dU^ <^ ^^ Ji) " <^ 

.(bend) «li»i*/ J^»-» ^JL^Lof -l-i-A 







ipilMiflw^! 



i^a^sj^^^^lf^':^ 



m 



20-8 JfcMI 



. Jl=-\ ■ 



_\f\_ 



Object jylS3l tSy^S. jv^waJl 



^bjljvaill 



4. .*\j AJljJa—l J_p- (Aijja>i) SiLi j^l- ljL?r UL^* OjSsj jylJl IJjb 0\ 

S^—JljJl j£ — Aj .Syb JSCio ^ ^l&l jjJb lJj^ 360% itU^I D| 

.(8-20) j£iJl J US' j/>j~M fy £y 3 olSL. JLp JLoy 



li^aU AJ5Ci ^JL. ^"JjJrl £ y dkj£ {* L«~j 4J| jw (8-21) J^LiJl 
J -^ J^P J*«i £*1jJt (J cJ^lS* jSLio _^jJrl dUb^ 0] . 4> ill jJl&L 

l _ s _ ip ji — "h ii jfJS dLy£ of lJ^S" u^j j£jJl Ha .s-l^i^l jjjjj jS~^ 




Z Jj* 



Xd* 






21-8 J&&I 




Y ds» 



_UY— 
22-8 Jiil 



oL«^LcoAJ L&J\ lLJL> 



j^lill Jvaill 



01 aJ iy c£ JJl s-U^NI OlS' lils .joLJl oJL4 <uVp- ^JUl j^M y> (3jjj^I 

jjl sM ol Uu^ jy (8-22) JCa .Direction aUVI %j»j V»j *I^Vl 

.*L^1 oljJt ^ ^i 90% lu^j =M 

j 7^jl IJLa jTy JLp <d £|U)! j^jJrl jTj* ^aj s-L^V! J***-* 0l» (pivot) 

Till 




23-8 js^S 
.(bounding box) t5 2sdl -Wjl c3j^l /> J ./> £*j* 



( _ 5 _J^_ ? SuJbAil a U*Vl ,> ^Vl j*> <^r / b " CW (8-23) J^» 

rj _j j-Jrf aJl5^1 ^ Max ^ ^j J^h a^jS M^\ ^> ^i 
ol_Jl£l» ^_1p *L^I Jjk 01 o^ AJljJl" Jj^j (animation) aT. 



.5b. (loft) sju^i 
:(taper) aO».iLuM J«**-« f»< J**i-»' *-*-* 



_YiA- 



Object jj'l&l <Sf~>*. fi»~0& 



cy 



lil! JysiJl 



. j^jll (U^'j LS^ d 1 -^ (_5^ vP (J^W^* (J Jfe^ /*-" J^ji 1 *^ ^p y 

. J^IjlU ^-ii^Jl jl r j^U r^Jl ,y j&L (taper curve) cjlioz^l ^~3 




,^-U^ (jliJi^'yi JJb« jjl" ^ 8-25 j£-iJl 



__ i w __J,C.''C'l ^1 




"-^ 



28-8 J^l 



-Yt<U 



jUjijtJLS LfiJ\ iL»L* 



^UHJ^iJl 



(jILh — ^\ Jj — ** jj — i\s J*£c (symmetry) JJLdl ol.jjl^l ^ apj*^ 

^ — Lp j» s^jii <}iji^\ £>j _fi ' y 01 *_. ~~u 4Jl Jas-*y -JJ^ J^ 5 "" c5jL^^* 

. jJlJ <d ^,-J (Primary Z) j_^l J*- 1 j- 4 Jildl jU=- j^" Oli aJApII 

.(limits) ij-X^-1 JL»jC^a<\ JLLP A^al? 1 - oJLuLs (jVSAl^'yi JJjw _^ r »\j\ p- ."* 3 " 

. J J *il ij J >- £» Lioi 01 {fis. L. JLp Jais £•> ji juj (8-28) JSCdJli 

iJl l& ,- J j cJLsJl^ <j*\ Cj'b/Jut* Ja2i j^wzii Ji^^l J^y ^ -^~^J 

t_^__^j. \Jor f.y^ ^ ya^lU dJJi (jJLp *-^4j Vol select jl Edit oV*^ 
ti^U-iji ^JLp lS ^^- jyt dJbJJ 0j£o Oi Oj^j i_~jU^I <sj\Joju> ^ <Ja** 




29-8^1 



_Y°«- 



Object jilS3> iSy^. ^ • *$ 



cy 



liil Jvsjill 



:Skew Jalj**'*! Jjul* f* ^" ■' t*_i_A 

ji — * v±- — ^- ,j — * Ijl "u (f*jtSl J (^JJ^ J- 1 *^ J*' A»'jJl (J j* 

>< ly* l Js- iJUiw 4^£*£- cjUL41j jiib'VI ,_/L^ jyy J^uJ.1 IJLgi.^oLJUl 

.a»-lj j^ J^ Js- 

jj *M j direction «L4VI ^jk^ aja-ljj Jji«il IJLa aUL. j»iUdl ^ 

}L_T j cJ j — >o jflOl 01* *UaVI Jx-j J r jJrl jTyi OlT lil. t5 5xdl 

IS 




30-8 J&AJi 



MHffiMI 



BRIilslIlfilRw 




31-8 Js*SJI 

J*s- ^ jO" £^" <tf ^S ^'j <-»> «-*!>> ^ JJOJ,l IJLa jlJbJ 

3_T^l £^y U^p. bU jf i^^, ju, of ^Pjj t^aJl i-i^JJl ^jU- J& 



—Yo\__ 



jUjlji^Jj Li^ll *LJlj 



^-liUJ^iJl 



: Twist Jiiif J.UL* fl,vWi hi> £.i_A 

iiub (j rt-JLL*~^ Jxij 4_oJLk^> oJuLd l!jJl£ U. AjLi^ jjjUI j oblJL-Jl 




JJji i. o; 



32-8 Js-M 
^>L«liAj»ti^l (jw (8-32) iP*-^ 1 it\» >/i*j> jjjAi j*j-Sj 5p -w-j 



.JjSUJl jj^I Jj=- JxiJI ajjIj : Angle 
^1 0j5o - L.JLU3 .^l&l ^U c£J^ Jis3\ lJI^I ^^o -.Bias 

•y \ ^ \\ \ZA± i^Ty> A^jjl OjSsJ UjUPj J^j*^ ^ ^j 1 *-* (j 5 ^^ J^ *^^" 
\ » \jiiS" 2u_~£ C>li jjU- j^^Jj JmJI ij^Jt* OU jJ^il ( _ 5 ^P ljS"^»l* Oj^j 



_W- 



^UllJ^aiJl 



Object jil£Jl <Sy~S- f~*& 

y-Z y £-^=y >_& u* (8-33) J^JtJl j .oUl^k^l .0>>- ^51^ 




8.33 J«-M 

JS__i .J^l J.A*» jij^ rt^*^ uVjtili jj^l JjJa> ^^jLp jS'jll A9_y 0\ 

j,J — .( J^) jll&l jjJb Jjull J*£ jTJil J*ui£ aJLp 01 c5y„ (8-33) 

•V^/ o^J^ jW ^J V>_> ^jlJ JsiJl Ja~ JLp ajjJ-I 

:Stretch 4JU»Yf J^u> ft.tWi nit O-i-A 



_yVI — s ctaper <3&^^1 Ja^j squash aS'jJ-I ^.t ^ y» Jjl*A.I IJla 

o" — u t)j J =-b jj^- (j^ jk ji* ^>-y j* (j-W^ 4 jJi*J" j-* squash 

lT—*^ J — •** stretch Ja__*i.\ . J^IaJJ jj^I joj^ 1 u"W** j^i cui^Jl 
curve jl J- AiLi- aJU^I jy i J^ J* ^^ ^ <ul ^Lsx^L aJL>J1 



-Y°r_ 



oL» JjcaIj L^> Jl JLuJLd 



^lill J^iJl 




35-8 J^» 

^ Ubt^—b 2 llk^l J^. gJVsi c^jj (8-35) JSLa .taper J^*ll J ^^ 

.Limit ^j-^ c^Ukj" 
^j £ <_>j -< ol4l c^t ^glp yjj aJUs-^I J^** _>»>*- j^y £*j-* <^i 

8-36 j£ iJ» cfij .cf&t J* r^ J*> fj^- ^ ^S Silp 

a i*is" oUlt dJUbj; <ul» ^^p Slots' kl-b aJlfjfl Ja~ f i^as-i ^ 




36-8 J^SI 
J^ ^f Of og (fji 8-37 j£i .ijAJ-l £. r a«-.l »M ^-^ J^-Sl 



-W- 



Object jil&l t>> 



adl 



«hJl Jv^ll 



.4—1* Ji, ^ jJ^l j>» J* jJ^ 1 u" 1 ^ 1 <> u J** : Amplify 



.jM IJLA CJUl. ^JUl pJlIl £•_, jotJl I A* pJiU=j l^rjA ^J 4,'Uapl AU» 




\q a. 



JbJl aJLo JlS^! JUxu-Ij f .. n ../7-\\ 



£^U! JvaiJl 



,«*, 



shapes »^l ^H^ Jtlutfl JUftluAj ^v-uallj 

(circle) — j—tij^ — (Line) -U_^Ll :Max J o*Jl aJLj JlSLiS/l ( j*^a3 
^ jiSl oU^-jiJ jl Cad ^*ljJ ^" JliCiVl »jia jJU" .(rectangle) J.. )?7 ,. A lj 

I «-4 i_ji__^\i 3 s->.r[l » j^j Jl 4JU-J iLli «l il*j jl 4-j^Aj ;?»-'* Ijy if^J L&»5 

VjUjVi ^%' =U-Ju: i_— L; shapes a*JI UUI JlSCity 

oj! tflSUl ^-1 -IS' jl (j j ^1 u^Uw»^ fLiJ'if jJu&S Max <J L^«JbtLu«J 

L.J^ cj[>id\ Jjwj US' jl UjlUl ijy LulS3l jw3j UJu* pU^Jl A*-** US' ccs^fy 

iij >A\ Joyti l\z\ y> Max oSfj .«urfi aljil (V _~s4l J^>J c5 £JLJl j£j>l c-o^j 

.0 _px^,l j'^.u^lj pS^*c£ JlS^il fc^-J <^' aJ^Iu^J tiJLjLs 

: (shape) Jbuif 2LuLu utulSUl ilwjj U* 

^WAiii'wa;ti' ; 

: jSplin 



m 



Nines 






I Start New Shaoe P 
Line | Rectangle | 
Circle] Ellipse \ 



Arc 



J 



Donut 



NGon 1 



Star 



Text } ; Helix | 
Section | 



Name and Color 



1 



I 



1-9 J&^l 



_Y°V— 



jUjIxjJJ Uii^Jl iLJL* 



^Ul J^ill 



.create sUJ^l ^ ^ (Shape) Js- Jd\i —\ 
.(9-1) J<^i. (line) ^ J^lT JlSLiVi J^i J* j* _Y 

dLJij Create e-luy £_>J ,y (line) ^SJj j£iJl c^LW jIopL r _*ii _i 

,jJJi JJ j53j t<tfLk*» ( _yt*j (j;^ J^- 5, s^i M^ ^r^ 7 **^ Cj\yt^\ 01 

:2) 






tiJ J 



£)IuiLm2I c<a^H"" 



L4~ 



3b 



JE=i: 






z 



SEGMENT 



Sjl 



, A-&-J&*.*** 



2-9 Js^f 

Uy ^U- ^ Jb Si^jii .kliJl ^ : (vertices) tSj-^ — ^ 
]\ (Smooth) Jj-a^. jf (corner) a — w»J J^ ^ J^ ^ ^ 
;i^ (sub-object) ^} J* ^ tfj^ e y^ **~" U - (Bezier) 

.(tangent handles) ^L^ J=^ — ^ 



_YoA— 



sJ a 



JLj Jl^LiSfl JL^-L p . n ^7,ll A-bll J^l 

-^ — - ^, — £*. ^-Uil o>!>l.U- ^^j" (Bezier) £jJ SLidl <_£, JUl 01 
.1^4 **-j>>- -upj SjjJJl j -J_^j a^ -kiM yuiLi ^iC^tdJ (j^jUil 
Jai-i ajai f Lsii oi . jyjji ov ^yl J*^- 1 j- «-j^l y> : (segments) *hzi\ r 

4*ki!i «-U cJlT lii UJ iji?d (segment) 4*Wl ^'La^- jIJLpL p-5 

.(_5jjjl (jrf aiUa^- LaUuJ 4-»-Jil~Al inJaiJl V 3 «_■»■?.... 2.U* ,| 

.(sub-object) ^} J& Uf y> segment ^Ull £. J-Udl ^y^ oi 
-^ i> — =*^ J^ ^ ~**^ ^-^ ^ -** (/"j (cjL^II ivaU) (steps) — i 
■*j Ji ^ J*^ 1 J ^L^dl 01* ^ *LuV (shapes) JlS^i^l r Jb^j 

-jt Jl jl LJIjJ-l A^j f&*3 (step) ^IOpIj .ijlli, 0jSs .J JjxZ 01 i_-£ 
-s^« Is^i (Step)—) SJU =uJ j:Uaf=-l Olj cJL^aJl ^1 JLp jjyf ^J| 



(1 & ^y cS^I yVl p-^«iJ iiJjll o_pr^Jl :>op tSiLjJ ^jjj br aJji^. 

.(shape) o*Jl J% J5^J| ^Lj**, j ujbi step SjUj 
c u ^Ji i^», ^ il^ r (segment) ^kaJl ^ fc^ j> (Splines) :M-I _o 
J — «L oljUi Max l y^_ ^j l ii J 2^A\ sit^bJj oL>J.I ^ ^ y,_, 
sub- ^^>Jl jJl^Jl y. spline £. J>Udt ^y^. oi .Ujj JSLio ii-i lJu 

•object 
.jilT jCu gj| (spline) ijkLl ^ ^^^ y, (shape) o*Jl ^jl? J£jJ| _n 

*-J I *j jjtj shape j£ill ^ spline isLl ^j jo* ^ jl^i oi 

.^'1^1 csy~i y*^ shape J&uJl 01 . JSCiJl ii* ^ijbu^i 

^^^ J> ^ ^ <fJ*- ( sha P e ) J 5 ^ a* SjL* y> :(path) jLdl _v 
(loft ^^^ 1 . f o*^ (loft) o.^J! U^ J ?Ai. .ov- p-^ SlyT 

: Lines J»$±*±Jt c L0u{ )_).<\ 



jL>^uJi U,J\ aLJL. 



£~.Ul Jvaiil 



ji-^fl ^yJl *Uj^ (create) *Lsj"yi C J> j (shape) j (line) jj ,> yu» 
j — ^ V^ u-J J»>i-i *LiJi 01 .(shape) o*Ji jlsU JlSLi^ L-lJj Lio^^i 

- 12 -— ^ u — * *-y~ <J> ^j (line) J** ^l j SLxJ.\ (segments) *Awll JT _\ 
v^ JjS/l ,jp !>Uii^ j^-l Ja^. yn 01 Liiji lilj (shape) JSLiJl jl spline 

-JjS/i Jti-l M'i us-Ji ^ ^ <tf 

^ J 1 i>j ^ ^JJ o*^ 9 J^. (XY) cLiJ^I (jj^^i J .kjja^ *L5Jl j£r. _Y 

.Z ift-iJl jm 01 ^Ja^-j (keyboard entry) t^jUII ^-^ 



^Lio^i ^^9 (J tiijiljLy-l (J^- 9L4 iL^i* jl 



•tijill 



15 ' ' 



LA^aJ 



0j$J 01 i>jk^JLl jS^r _V 



.... -*+_!_:_-_ 








IXIEUIEB.' _ r ..- 








-..„ ... 1; .■; ..',~\, ' ~J 




^3„~L ;_ it 




W r 




i : ■■ i_ ■ _:. ■ ■ __ _ .v. _. 




■ ■- 4' -.. <A 


b ~z~zj r ~z : 


:: -.„_ _j 




. S " ■ 


*- n3 si=* ~ :: _: 


: ' _ _, 4 _ _i £ El £ i. 


* ^S^l :: : 


_. ^^Miaa 


xu i, _. 


■ Spt JU 


Tn ■ <■ 


" '■■ 


~" "D^3" ~" 




~Z\~ EtlZ'Pr- ■ 










1 : ■ ■ .- 





3-9 J&&I : Jai-| t UjJ Jjt __^ 

/u_Jl Sjji— )l f- j 4 ^SU^d oljU-l JLa ^ jb^ 01 dU*i .iUJJ .is^JJ WJd\ 

^ Sj> c5ji (9-3) J^A .i»_^2jH £^" L«^ v^- 1 3 s j** ^^^ ^ J-^^- 

•.44U\ »jjA3\ ^jij s-LiJ^\ 

—Yl — 



a*Jl U^' Jl^-iS!l JU*^ !^rfll ..Ul J.~i\\ 

•.j*i\ JUj.^1 a^p iizA\ ijjiJi ^jj ^Ij^-Ij f^i" : Initial type — ^ 
(segments) L^ki ^ — ^ l$ JJl (comer) <j;jlj y» ^l^Vl ^>Jl 01 _ I 

jj — 1* (ji*- tsj^ *l^l £^> t£^i (smooth) Jji^ y> ^bJi «>^Ji <_> 

Oi— . J— a. Ja i- Ljl^ USb tJjSl, j^jjjl ^ ^yJl Ijj, ^uil 01 .SjjJUl 

:i_j>^Jl JLjii^.1 o^i SjjiJl ^ ilopLj ^^i; oljLi-1 oJla :Drag type Y 

.UjUI S^l J L5" smooth ^Corner OljUM I 

s-^ 1 — - ^*^ i>" f u-jlJ-l jjj *-» j& (jsaJl Ol£il J £*»>s S jjJUl 01 _ v 

£_Ji «l \\ j «L4Vli t(Drag type) aJUi v^ 1 ^ N^ Jjwd ^m 

(Drag type) ^ Jl ^ =Lk* ^ ^ ^jiil jj ^ JJ l^i ^^.j 

.Bezier jUJ-l Js. (line) -kU oLja*. jIjlpL ^^1 JL5 o_^j 01 iy, 

.Jjjill ^ yj, csrJJl ^iJJ ^Uii „L4l jI^Ij ^ <_^Jl 4 L4i 01 

.SjjjJl oip ^ii £U?jl (Magnitude) ^Iju^U fJ i ^^Ji ;ul~.j 

.^yJl Soil: J ^LpUJI yUi y> .k^M p ujI aJUl u^i ys^i i&JJi oi 

:3ijJaJl juh k,,^r aJUi jyl^iJi 

<>J * JI ^ Jit* 1 0^- ^J ^b <A^ ^ J ■!**» <iJ^4 Jaji-I j^LiJl 01 _\ 

SiiU JisJ ^ j^l jj, ^L, ySfl ^ Of dl> ^ dJUJJj ii-l pLiiJ *b1 

(Creation a*Jl5 ^ S^ r oljL* J>U ^ «u*l ^ S^JUl f ^ 0} _Y 
v~* -J 01 Jiji L. Ij^bi (Bezier) f_j f U*sJ jup IjJL*. ^T .method) 



jUjUJLi U»Jl aUL- 



j«_^>LJI L<ajul 



.(Bezier) ^ Jl ^j^ 1 J^ J_pJ (Edit spline) J-ult 

VI *» 3D J^V (-Ik OlT lil y\ JU-I „LxJ^l yjj^ JLp ^J iiU 01 _r 

.£j>Jl ^ oLll£jl c5> i-iljs- -ki^" Jai4 <^ji ^U dUa^ 015" bis 

« a (_giL>tiij p-^Oyi (JL^I «tflj|jb-l ^UiJ Ola Jsd-I S-LiJI iuLf -jp- jJiJl K J2Ju t 

, l J,\>-\ s-Liojl (_£jZ*~j* 

.(9-4) j£i (Key board Entry) 



Keyboard Entry 1 

Y: |M :|j 

■2iM"._r r -ij ■.■■■■ 

Add Point J 

Finish J .. 



Close 



.Z - Y - X Js- ^ --r^ 1 -^ 
.JaiJ-l ^ Sjji J53 (add point) ^ yu\ _Y 

<3^V t^ji ,Jl * (i-^ 'J 1 ^ 1 5 ->^ J""-^ ( cl0Se ) LS^ J 1 " 1 l^ 7 ^^J — f 

.^- jxi-. JaiJ-l iljd Finish JL* >ul j^ — £ 
.^Jliil 4^-_jJ jj^ ^ i>jJ=jLl tLiJLi |A?J 4J1JI uyljill 
jl 5_.jlj cJlTl SjjJJl f jh v* *-l&^ initial type jW^ <Sj^ J^ f **^~^ — ^ 



— "Y*\Y- 



j«Jl yb* Jl>LiS/t Jl-l-L p^waJl ^Idl J^ill 

-i 3 -^ 1 ^ j' (Close) jiii ^ y> > O^J J»3Li (segments) ^ JT _r 

. (finish) 

<^ sb ^JU- 12 f Lbu-lj aj ij^" ^ J*U >^ u -^ .Tendering y^" —l 

jj£\ Lj-, JaiLi J^ J> J^ U j_p^ (map) s^i c^ij 'yr-V 1 (^^ 
j a-^s> ^ V) jj^il i^-i >5 *1J^V (thickness) uf cJaiLl J> ,>• V 

: (parametric) •"«'■*-- ^.-.<% jiill <l£(-u JlSJfo? <l«u( T-1-1 

.(create) ^LijVl ?-_^ <j S-ij^il cjUswII 

Sjl_kH J i* )a&\ i_iv^ *lAJ"y Vjl «_^Jl :lU-*j Jl£-iSfl (Ji— siUJl 61 

.(Star) \ *^Jij (Ngon) ^JLMlj (Helix) 3_>>H> (Circle) SjJIaJlj (donut) 

^jkiJl iJwzi j-i»J Center ^'j _^<"Jl .iJb->d Edge ^Is t LiJVV / 4Jijjls> ^1 \ 

/ .(radius) 

(Radius JjS/l j-JaiJl .JiwaJj Jfdll xij^ JjJ^id ^^ SisU c^f J i_->^.l Y 

■1) 

donut ajl JaJ! Ji* oUa*il 4JL JbJsJ ^/ayJl SJiU J ^aJl bjjj^ 01^ lil f 

.(Radius 2) jUll jkaJi .Jwa; ajb^d ^l :Star JU^Jij 

5 — j^Jj . Jjk: — „ll j — hi j£- (^^Jb a^aSU f>^jh£ j o*5tkL^. stLiJi ^So: 

.Creation methods s-Lij^H UjJ? jl>-\ ^ 

j — • ^l ^a^J, Center j&-\ j\ <. jljlJ \ 3 \)\ ^ ^J\ ;>A>d Edge j&-\ _Y 



jU^JUJlJ LJpjJI iLL 



£~-h5l J^iJl 



.^j «J> ^ ^iJl jj^l > ^ ,^J ^ ;JLiu ^ ^^ _ r 

:(Circles-Ngons) ol*JUallj jjljjji s.Ljjl ^ 
l_*:>a^) ^i ej f ; a u j^^j yijjju.^^ j^ ^j^ ^^ ^^ 
.^>L_^/! ,^__p JUi^ ^ ^ ^ ^ j^ (sides) j^ ^^_^ 

^ ^iTL ijib ^ 01 a^ U-up ^UU j Circular jL*- IA& r jbt^- 

.9-5 J^Ji j UT ^i 



fHji 




Keyboard Entry j 



*IM" 



Y:f0JcT 



si 



■■..■: 2:JWL g 

Radiie:p;q" ,|j 
Create | 



Parameters 



Radius: \MZ^M 



5-9 J^SI 



:(Donut, star) io^-j 5jVis> s.LSJj _Y 

uJwaj Jj-i>tJ jaJIj >? Radius 1 Jj :M jkiiJl iJwaJ fLioV ay Jj y i_^~JL 
3 «jkJI J Jal iJl iJLp JbJi^J 4JUi>l ijjLk*^ <*j(«JJ .(Radius 2) ^liJ> jJ«Jl 

(Radius Q^~^ Jh^\ Uw^ <sj$ jjOj (jAJl (distortion) oj-idl _,1aI*j (Point) 

\s\ Jl oj^ o<£* i£j&\ jyxs v^^- 1 (v^ 1 * -(Z) i-^JJ ^JUM JjS M J^- 2) 

.(9-6 J^-i) ^V^J\ i_jjUp *~* aJLJ\_} 



..Y 1 i— 



j*jl 4-Jb' JlSLity JUjc^Ij ,v^> ^rll 



*_*ukJl .L^l 



cij- 



Jl jjjjJ jlillj 2-»^JJ aJ^UJl cSj^ 1 jJJ^ J/^ :flllet ^J 1 *^ 1 U ' 




:(Rectangles, Ellipses) l*SUl ^jk^Jb o}Ua*J>l >LSJI _r 

5^JLAi-Il (j^yJlj JjkJl oLk*» ^^ JaiJli JSliJJ (£jaZi\ oU4"VIj i_-^Jb 

JJ*: Li Jo, jjis ojli ,^^j U^j Ctrl oJ=^ bl .^J*sJlj J,Kt,..Al Jj> ^ 

si-iiV ii^kJl UuJ L^o ^yb ^yaili ^W T-bi bli bl .c£yb ^U *Ja3 jl *j^ 
Jj — k cs — ^ (animation) aT^^z. j»_y~»j jjai 01 *.)-?■.. J Ail y> i-jI^Ij TS^'b 

IJ .1 ^JaiJ ; y 'b jj. j£i ^ aT^. ^j jja; of cjjjI bl ^1 -l^pj ^kiJl 

■ Ctrl 7-UjL« . n* , hi lAi* /daiL 

:u^i>Jl t£J^| plas%s-il j& :(Arcs) ^Ijity ft Ujl _£ 

,^-ji 01 jjjj Ujip Sj^ ^j Lp_^i jifVi jjjji a Ju : Center End-End — ^ 
L-^s oi ^ — -j -i/ ^Jj .i^. iU ^ ^i f^ ^ ^ ^ ^, 

.^jili jS" r io>d ji^SU Sjliil jj yiij ^ji _ i 
— Ylo_ 



^ u-j^ 1 g^ t^ dt •**> L*^ ^->JI «^* J~c~j : End-End-Middle — Y 

.ikSJ Jjl JJL>J JjL*SU SjliJl jj j^itj jil I 

.fljLiJl jj JjS - ^ AJliJl aiaiJl jjJbd i_j^l ,__> 

: (Helix) t> jjb- *LU» _o 

r\ — ^ tUiJl Ji. (loft) SJL^I j-L^rS^ jL-^i" Ubr Jul. (JJjjJ^-l JSLiJl 01 

01 p Ul /> * ^jlJ-Jt J)zijj Jaj&\ i_LyaJ ^Jj^ - ' j^t" i-J^J v_-j*-«I f ^1 ^ 

.Ojji^JJ Ll*il ^jL^U ji^ i-i-^J J-i>J 4jC jail — V 

:iJhJl oLk*il ilJLpI j£r.. tr -L-^l ^J^ 1 e/lijf 01 ■**> 
.SjliJl aJaiJ 3jlaJl ajaii ^ Ojjl^JJ ^ ^ ^Jb£ :turns — \ 

(0) 4_ ,.>iy»N/t 3 ^iju ^jj^ 1 tytji ^ ^^ t*^ Dl ^" ia ^ :Bias — Y 

, _?. ':< 7j *\j 2. i^r_ji\ ^1 j IcSjL-i. JSliu SjLjJJ 4jIoJ| /^ CjUDI jAJ 

. , \j&a oliUl tji^jj llj^ M 1 -^ 1 ^i L^ri ^U^ 1 ^^ ^^ CjLiUl 

CCW cipJ-Jl ^jUp £. CW yaJl ata o- JJJI <& ^ :CW\CCW — r 

. «ipL*Jl i_jjliP jAf 



o*J| iJLi JlxjiVl jLuti^Li /i ^o.^?* 



^uiUll l,,i-n?ll 



.jLJI ^ tfLja*. £. OjjU (^jj (9-7 JSLi) 




Cieafon Method 



1C Edge 



: * Centos 



^ii*i^Ea 






U-ptebmf.:^: 



0.0 

;.. „... 







7-9 Ji4l 



:(Text) jaJ *L2JI _n 



l^^^^^M 






' . ' •"'■ i'?y 




8-9 JUU 

: <> UT (Size) f**. j (Style) Jsij (font) J^ ^ ^LWi 



— nv- 



CjU JjoJJ Lj>J\ iLJLo j«_»bjl (UaiJl 

fl — Jii JLp c~£* <~r-i^jj ?y t*f f J^^— i of Max ^ . ^ ...j Font -la^-l ^ — ^ 
.3 dmax\fonts ^ (J £-^j Ji o-^L. c—jj ^y c^lj jj-^j 

.i>-Ldl \>j&$-\ f- j jU?tJ font iojl* J _^l 

/ e _lp ^Ljj ^1 c-^ jJa«J Ja*. U J^ y^ Oljj U"j Style (-k-Jl) _Y 

(ijj—j^aJl *. — • (J ^1J SliUi J*^ J**^» MM 1 j^J^ 1 L*' -bold £jj (Font) 

J,) l-Sj >■ JLpI ioi ^ 9 lij'jVI IJ-* 0j5nj j o^ 1 F^"-*' ja ^ (Size) j»jf«J-l — V 

ilJ IJJ .(9-8) j£ — i (leading) {J ^ VLr* 1 ***» ^l ^^ •-V- J^ 1 

J^rji V *H 'u^U «_~u,lAl ^Lu'j^l J^ J^ t y- (vJtJ-1 pJ l-H^ of <-H= 

u , ^ .^i t j& i_— Uj ^"jVi ^4 of a«jj ..-j^lkli i^J-i Sk of j&. ^ 

L^jjJ OjSL- t(Size) rt-=xJ-l u-Jij (Font) ^~\ rjj> H~- *> ^•^^^ SLiJ.1 

£ * jjJ-ky. c/ 3 ^- 1 Clip board <y ^ <>aJ o^-J -^-^ -^j^ t^'j 1 

jj U ; .;»; ;ub£Jl JJb- t) jvjUI ^j Windows J ^^ t^f dr* c~^ r* 

.oi^S/l uy oliL~il Ji^aJ jlJ-l 11* :>IapLj pi :Kerning jl^-l 

^. <. i .jlp i»5») >-ty ^y oliL-il iujd jgJ-l II* -k^l :Leading 

.(^^ku-S/l iJ*^« ,jaJI 

^j I jj. 0jij A 3 liy\\ ghz~i yjf (Parametric) ^ y» Max $ ^ 0\ 

.^ J J* .ytJl jj> (^-^ (spline) -^ Uj ^* ^l oSf .Modify 



_Y1A— 



OnJl ioLj Jl^ity JUjti^U nj^yJT 



a— Lul L^aiil 



vij")LJ j — » ^ ^>jJ (align) SliL^lj (array) ~*iy^A\ j»jby_u JhU IJu 

.Cameron's camera shop -uH 015" jlI jjU~- 

shape V^A 1 J text j&\ Cameron's y> ts^ ,jaJI ,y JjSll JsuJl s-Lij^ \ 

.create *Uj^I *-^J t - jA ^ J 

v-^j 100 y^ij^-il p—^J-l ilj-Jl t(font) s -Ul J*U ^ ^1 _\ 

•t/^ 1 J^ J Cameron's 

. L/ aJl ^.y] front t/'jJl SJL»Vj <j i_^>^i y 

.oijiVi -k^ ^ (local) ylsM ogu^l f lti y^lj ^i ^ir ^aai _i 

.oIjjVi Jajj-5- c) Array JLp yji o 

•LfJ^ £jJ-\ d reset Js- jo\ n 

.yJ^I jjJI ^IapL ^ ^ (- 90) ylc y jjil Jp move ^\>^Si\ >\s*\> ^ _y 

.(3) —i In Total aijiv^dJ 
.(9-9) j£iJl J UT sj^-j <\ . ^ am jk^f ^ pLsjj ^ 




9-9JSA1I 



•Font ^ isH ^ ^ ^ (Size) ^ ^l ^ J^ ^ 
•^/ i-jSlt >~Jl pfi. ot ^>Jj jjjo, rj i _a 



-Y^_ 



oUjLcJl! L^Jl iLJL" 



^bli J^aiJl 



Jl Cameron's j-* ^^—Jl J_L»- J jJ6j Modify Ji-i-Ji CJ J ^1* jz _<\ 

• Camera 

.Shop— 1 flj«ij Ji-Vl jK-Jl jh-i iiJaJl ^^ij __^ . 

.Lj4il Jji» 5ji>L>e> UjSlyi Oj^j" <i~£ aj^I Ja-Vl \a : -h J^J \£ 131 

.oljoVI Jajj-i 
. JjSlI jkJl J* J* f cj\j^\ J^a ^ Align ^ jiii — \ X 

.X position ^ J& y^ —\X 
.target «->JiAl J&\j Current JbU ^il^Jl *& Minimum pe- — \l 

.Ok Js- J* —\o 

.(9-10) J>-iJl (3 Lo^ cSjL-J Ja^b Jsij^^i* ^j^vaJl j^aJ 




10-9 J^M 



: Section ^pf- £^1* ftUJ l — v 



_YY — 



JjtJl aJ\jj JlSL^^M JUaI^Ij p_jo.via.ji a-w-LJI J./?gJl 

«_Jai» J^x-ij i Js- oJuiu cS^' "i/lxil jJjj ^1 JlSCiV^ ,y tj 3 ^- f y l>i* 
v_j — s^oi' (Section) u — i>y^ £ — kill li* jju a5j (Mesh) jrtT ^ ^^ 

jj (j— ^ j — ^ f (Mesh) js\ f ij\ J^U «jj&j <& ' j£ of £jki~J cj-k: — « 

jj'L_SJi *__« Section ^»1 — £ WJ ^^ ^Jaii. y^ jy^J (Create shape) 

.(mesh) 
Section ^>\ — «j fe^s ^yJi ^ksil j^k ^ ^ J_p- oljL£ jjj; : Update 

.Section JSltJl ilyi Uoip ^LiJl Ja^ c_,jl£ ^ :When section moves 

Section j£ — oJl ^ L-OiP ^tiadi J=l>. j^o^ ^ :When section selected 

.^liJl o!U ,y- Update jj J^ y^l dUJJ *r^ i^ ^j 

.tjj>k J^j ^LliJl .k^ tj^>Oj£ ^ : Manually 

.Section jil^Ji ^ oljil ^^Ji ^i O blo>l >jJ- : Section Extents 

J — f j oxr </ ^j^^, j ^ ^Li ^ JT J* ^>y> ^Jai. ^ :l n fi n ite 

a — /# jl j*^ ^Ji oLftSQj ^J^ ^y> ^.i. jjjj ^ : Section boundary 

.Section J^iJl ijJb- ^, 

•y^V^ 1 t^ 1 ^y J**^" ^^ii n^! :off 
:NURBS £ji oL^ai _A 
l^osu-j jl c J ai-J - J (Shapes) Jl£if oLflT ^» oL^il ^ ^lyty Ju 
Lathe cExtrude oVj_~ 1^. f o*^- ^ Splines ^ J,>=L| f j^^j UT 

jl-^r I ^| r a^ .(NURBS) oL^, ^U aU^l J% ^ ,i^sj 

Loft ^x_-4 oLjlT ^_* L» a-Al oLjl^Jl) Loft ^UlSOJ ^y, ^ 

• (Nurbs oLrtS* c^Jj 

_YV\_ 



J -^ *_ldl LaiJl 

__ v- t-< 

(Path 4,3-^d] jL^j (Controllers) oL^ j^S l^m^i ,_U- . Tj 
.(Animation) tf>il f ^jL jL*. U (Trajectory) <S>Jt ^L^j Deform) 
^i^aJ p.) ^Ijk-l p^^r (Render) Wx?** 1 >u» ^Uj b*ikpt ..Ut...t 

.((Nurbs) £k~T ^ (Mesh) ^Lo^T ^jlLi ^\ 

:Nurbs oU^. j> j^^ ^Ua 
Sj — jL. ^aj u f£>* (Points) ^^Ai la* iia oL j^ : Point curve — \ 

Point <r- Nurbs curves <- Shapes <- Create :Nurbs £jJ l >>-^ *Liij _ 
4_^ks Jjf Jdbj JjS/i akiJl jjid ^^.i ^ u i y j l sJLiu ^ yul .curve 

t j — « (Backspace) ^-bu J^ jJLJb liUJl at* ^T ^jJL- ji ..U-...T ) ^j.i 

.ULiJl ak5j Jjl J^. jjiiv, t y^ii jU; ut ^k^j _ 
01 — xi ojl i^l pjo '^j^l o^ 1 lSj^^ j OjCj jU^ JaiLl Oj£j L.JJ.P 

.slI^^^s^ X 4*?hxj (^tiil ol^-^j ,ts*v» s-\j*Jz>- a^jlJb iJlJLJl ijaijl 

(i ^ c5ji Jj^k a*" U *£>dl ^ Nurbs r ji ol^u ^> :Cv curve — Y 

"C F 

4$L — i :>j — £ si* |^j>dl (Sj'^j .^>^il ^ /w»yj" V ( ) 

Control vert _ 
>t y>J.l Uili; (Control lattice) ^i- 

-,^>^ Vij - frS l4»o>tL*J d~£ weight Ojj IA ,»5o*Jl ^jj ^ Sjjj J5" — 

. X&cSS ulJij t3 Lajij Ij ,y Oi jj U li*j 4j jlioi ,»iv£ <_£ ji aJLp- ^-i^j 0t ,» J?t,,.7 — 

.4aJslJ.I dJJj J il*- ^y^ J*A- t£^Jj 0^^* 1*-^ tijJ^ s-\~j\ — 

. t V>ul.l <J kjlj f.li^^ (S^ji ^iUai^ jv^ c5ji <iOC f-Li^i — 

— YVY— 






JUji <JLJ JlCity JU^L j^wdl ^bll J*aiJl 

•»^-*-jli Fuse y? jJaj" J^ ^ ^^^« (^ i£> js& (^ J-^ ^ ^M-J" — 
.iLai^« I jjSji c-i_«Jl (j~*-i Cr^J cSLo^J.1 c^jJJl p-"A; (J^J cl>*)}a*\\ 7- ji C% 

tji oUtf" jj'I^JI tSj=— « J cNurbs tuU>J,l ,j~^j" V :Sli?-^a 

.UlSo. SjipUT pJ»U*^l l ^s, V dUJU ^(Surface sub-object) ?-_>k- 
^ jJa — ^ olj <^>l — tftf' J,| ol — j^dl oJLa J_y£ 01 * . Jj: ... t i jS^Jj .Nurbs r iji: 
.oVjuIi ^ jl ^ (Stack) ^o&i jj f Ubw-.b Surface Nurbs 

L^J^j J,j — k^ Sop JU- L^ JT t^^ Text ^Ij Donut SjUJl 5\i* 

.JLTy JlSLif ^ Jl^iVl «i* J^j Jb-lj (Shape) j£Li Oj^- 

. (Start new shape) £y.l j^ ^UJL dU.L ^ s-Sy j£j s-L-iJ^j 

j — p J *aii* JSvi jJlT ^cjvaj -u^j Pyr i JSCi lysi gj\ IJla OjS^j L.JUP \ 

J*" * J -^ ^ £r*i ^^ s-yr^ J^* l>si jlp IpjIj jjJl IJLa OjSC L.JL* y 

•j±£ s-5" y (Shape) 
.jjJi 11a j^i^j jjOsr (Shape) JSLij ^jJi Ljb ^^j Ljju _y 

c^L-, dLJij 4 — 1 J,_^. aub (Shape) JfoJl Jl s^jJi Lib J* 

^ J& (Start new shape) ps jJ& ,/R f (Shape) JS^Ji j& ^ _ s 

f J J-^li CJ _! t> _ (Edit spline) Ja« U* ji, ^ j£sJi ^i&l ^\ _y 
■Jteti j^LJl J5^U (Shape) J£a ai^ Attach r apu-l 

^Interpolation) JtiJ» ^^ ^j, j t ijWU ^ -^ ^ uy ^ 

—IVY— 



01j»__ i*j ^s—W Ls—lf- t£j— ^ V—L-ty a—jJl ^Jbill j£jJi cjUSIT J5 - 
4*)ai uJ j; ^l e.ljsrS/1 iJUu (^S^lt cjLja** o}tf JLp iSy^-. tj^ Interpolation 

4_xj2iJ i«Jjii ^Ijar^i ^-u> jJb^J JiJ-1 IJla ^ a*J Jsof : Steps — \ 

^ jJl*JI ^^iJ ^ <iiy Jj5j (Segment) 4*]ai JT c^l J^LiJl j S^j^^ll ^>A\ 

.(Steps) *lj*^ 



J— j^. i^i SoJjlil a^^l Jbu JL*- (^^ Js- J.^d (Steps) ( _ s k*-« f 

v^ Adaptive ^ of jL^Vl c**>. ^^ f ^^ J^ ^ ^ J 5 ^ 1 

. Us j Sjj ,-jii (Steps) flj^Sll -*-ip 01* 5>^ 0j& Ut* : Optimize — Y 

(lr _^i l g* i * J^uJ J**i-i Steps oVj . jirfJJ t/***** Segment J»>i-» 

j I ^ (j jl; of v£ Optimizej .4*Jfc~* ^Jai Jj* o^ IA a^U U~J 

_kJ-l »ytj 01 ojjI lit Optimize j*^ JU=4 v£ cfij <<^>^ ^V' 

j . (Morph targets) i^S j ^y 01 c«jf lijj .p-fc~A» U=5 J> ^ 

(Morph J— *j (optimize) j- — «£ JW 01 iiM* <-j*s» -^ ^ J^ 5, 

.c5jJLJl ja iJuJl ^ U. Oj^j of <~-£ targets 1) 

a «Jl yJUJ j£sJl ^ Jiji (Optimization) ^»j^5aj Jslt a*jJl *IM 01 

a__^ 5L_eU«H ^U <(Morph target) je-*!! (Mesh) a^l ^ji aJy- gJl 

tf^l JlOtj 4-J*W ^jlj* JlP LjU C-Uj\ ^ JCS. ^ Jj^ ,—*• -UjJ 

: JlsJi JltLl jJaJ Uj^ JU^Ij Optimize y^- jy c5>Jl ^ l y-j 

.Create *l^ C-^ ^> ^ • ^ 

.Shape ^ j& ■ Y 

.Line ^Ap y& . V 

in 

.l>t Optimize e ^- ^j 6 ^ Steps JiU d J^ • *■ 
— YVi— 



JbJl 4j,'Lj JlS^iVl 



«_ „Ul LijjjJl 



« * 

jji ^ e iSj>-\ ~*f y^ f Ov-* j 1 -^. «--»«-»j j<? Front Jpj*^ ^Ji^ J3 jks . o 

.JU^Al 4*JalJl ^LiJV J/.S/I Sjtill 

.Modify JjJuJI ^ j j Js- j& . n 

.Amount Jis- J 30 i^ill J^j Extrude JJL«il JLp yU . v 

J Y jj— ^> j—^-j Angle J^~ J 45 =u-sJl ^k^j Bend Jji*Li ^ ^lj .a 

.Bend axis 

.... - ** 

j — • ^j — »*-i J^j (i? Optimize ^*£ ^jkj r<- ^ j* cji_^JaiJ-i JLij jl*j . <\ 

i^" 1 — •/ J^i (Segment) ^uJaiU a^jll *lj*-Sfl iOp ,_^£ : Adaptive —V 
•OP* J* CS X> u^ tf/^Vlj (Step) — II ay ^jljJl 







b jto- 



ja=w 



152 <*s 



1 3-9 J^l 

J-i-- Aji^j <u> ^ ^ xj ^ j^j ujup Adaptive f o^ 
L ~ UP ^ J ^ ^ Ad aptive ^j c(loft) ^u^dj s^ _,! tf>JJ ^...^ 

±j-i*U jL-^l Li* JL^,, ^ ^ j^j, ^ _ (EdJt ^^^ Extrude) ^ 



-YVo_ 



.ijir 



_£*=■ o^- j :>u^ J^ jl^J.! 



oU >UJ1 U.^11 iLJL, U( J.„;U 

vi»!>LJ ^j^j (9-13) j£ — ij Optimize j Steps Jk* jU-i iJl» J^- 01 

(Edit Ja «^ j^ (Mesh) ^LiJ jbu UJ cJjh>- ^Jl Text ^Sfl ^ .J jj>- 

.(Interpolation) !l ^bU^I l_u- ^ JT ^ <4Li^ :£>lil» Jl<o.S/i .mesh) 



ji — S"l l -^j>^- 1 aj«>LiJ 01 ^^ .... -j Adaptive jt^ j»J^^-J jL-J( ^Ip <-Jj^J-l 

(Mesh) <Ji^i> J\ — f £5^ (Edit mesh) Jjl~- j«k? f ^^1 jy :u^ 

.**-J (141) flJb^i^lj 

Oj — £o (Optimize) j (1) **-£> Steps s-lj^-Vl j^p- j»ji=*i~j Ja^.^31 j <J»jJ~\ 

.4^rj 38 fLlsfeimlj (j>-j^ jjlj fc"*-^ (J' 1 **' lT^ j^:- '^V*^ Jl* 

Oj — ^j (Optimize) j (1) i^ Steps s-l^fy ^Jie- j>Jb^~-j oyJl J <-ijJ-\ — 

,<l»rj (32) fl^tirfLl (^S^ 1 tjJ^J fj^i J-***' ,j«^ (3-:)^< 'j^ 

J—Sl J^jii^J 01 LJb J-sai^l dJJiJ «(Render) jijwaJl J oi_jJl ^ Jjyj SjTlJJl 

o^L_^-l Ja«i ,^Jj <_J_^-» Jj^ jik? Ijvl^l J*4 01 c-ojl lil L-L. Adaptive 

. J^ii^l jUU y> (Optimize) j (Steps) f U=t^.U 

:(£dit spline) Jd*» ^Uitlul Y-A 

Edit ls— Lp j w f JSLsJl O* jlsi (shape) fa J* Jj«ll la* j-kJ 

J^l .dU widJl oL£dl QjJtJ aJUl ojI^Ij .Modify c^isAS ^ jJ ^ spline 

.Sub-object ^ -kl-i ^ 

: (Sub-object) JuuJJ i ^tjj jaLkll iLcyiJI ctfulill ft-» J**» 1-*-* 

jSL-ii) V/) 1 objKJl £. J^Ui 0? ^jk^" (Edit spline) J.a~ fl*fc«-lj 

i^j Shape 

_YVV- 



j,y .tIi j,> ^ JJij V>Jl ^'^ G^ 1 ^j^ 1 v»J (Vertex) ^1 — ^ 

SjjJLJt £. >uJi ji> ^ ^ i/» J 5 ^ 1 ^^ r 5 ^ 1 -^ ^ jiJI f 

.(Bezier) ^y 

j^Jt ^b* j£ilJ *ss& oltfl&l J Jx-jVi ci>^l ,> (Segment) <*UJl — Y 

.*buM y.j^\ Oljif ^ JJWl iiU* 

t (Shape) jJi &J ^>Ji <^Lj'L&I ,>■ ^>Vl i$j=Jd : (Splines) J»jkLl _r 

jj.^ aj i^a Jb-lj (Spline) Ja^ JLp y;^ J*Jl yb' «^bl<Jl jja*^i 

j-J j ^Jl&i ^l> j c^ (Sub-object) =Lp>Jl ob'l&l JLe ^^ J^ 

.^l&j *r>i ob^ jp ji ^l&j jum obwyi r UiJ Jp (*& 11 

(^ji^J.1 jL^-lj Sub-object ^ j*&> WiJl t^b'lSOl »Ia jLx^I i ^j:_ WA> 

:(Edit spline) Jj*» £* (Undo) £r 'jaJl fLbia-il — ^ 

j_jt jr !il_J cyVl o* e* 1 ^ 1 cs^ ^^" ^ (Buffer) Will SjTUJl ^. ^T 
Jx-jdi iJLa ^>«j:. ^ Edit spline Jjl«- oljofc * UV jl^jJi J~~Jl9 fcijil i^TlJUl 

:(Detaehing) S-p^Jl oLilOl J^afl __t 
Shape j_«JI yfU J£aJi ^ (spline) J^-j (Segment) <*Jai L^i -JL^j 

Cr _p u, — ^ (Pivot) <>/> ^ rj i^j o j£j JbJbr jl*ji ^b ^jir jsCij 

v-^Vl j£sJl a-, (pivot) jS^I ^^ ou Djli (9-14) JSLs, .yUVl o^ 1 

• yUVl J5LiJl ^p ^bai 4*^ UjJ.1 JbJlJrl JiCjJlj 



-YVV— 



jUjLlJJ UiijJl sLJl*. 



-l& . Lsi!i 




14-9 JSAJ 

J_^iJi jj aLyi Segment tSpline ^i (Edit spline) j^ jy^l *T 

.(Reorient) ^y ^Ulj (copy) £~j ^L^ ~ (Detach) 

JSLiJl ^. '&y/oy LS iJ J^aiiJ ol&dl 4jiki]l Dls (copy) ft~Jl ^y jjj. A*i 

Cj" f-\y>*\ Jj^> Ol -b^i L«J^P 6>XdW ijliJ) oJlAj JbJbr- JX-i l) }£j <L>s^J | .->« ^ ■ 

._^-~\ jSLiJ ijlJU AkiJ -A*J\ ^ JSC^JI 

(j <U^ cAJ^aii.! 4*iiiJl ^ t>Uc_* )ai^ Jjuil jli JS^i ^ 4*Jai J -.-* |*-^jJ . JbJbf 
.4jp J IS' li yJL^S/l JSLiJl ijjuj JbJlJrl JSC^Jl ^/^ yVl JP £*■ l>Jl lOjl JU- 

£• o^a*il t/ a^ ^ (Edit spline) Jj^- j»*r. UjjI ^ty li* jJaJ j^jlj 

.JjOiil _j?j:. Jhj V J*ai)» k«~i Lldl JbJbM JSCiJl 01 ,4*11 

£—. csil ?*iJ jjJjj i_^>»^jj Jj^aill 5.jJrl Ols (Reorient) jL^- >i£ jup — 

ojj^j s^LioVI c£ji~~« jS'j-* (J £fyi (Pivot) *£ y &\j ti^~' fLi^^l {£,y~~+ 

.(9-15) j£i frLiJ^fl c5j^^. jj^- £• is'^cj 



—YVA- 



iJUJ JlSLiS'l JUjC-Ij (t .....„a.;ll 



jt^iLJl I ,,,? all 



Sub- j ^>V-j — *ii ^-^ J l^ ^ (Edit Spline) J^ Uli> «jL^I ^SCr 

• VUi object 

Ja. -h t>>^* ^ ^ oLjav* 4j J ^-J Shape jSliJl ^ J^vaiil j. _pL| 0] 

.(Bezier) ^jJ 



^Tl;^ 




15-9cM 



:(Sub-object) S-pyll OLJI&I j£ __r 
jJ j-* f Vertex J Segment jl Spline J — t. ^i ^n&l IJU ,L&L 
Ji ^ Edit Spline Jj« Uj .^-uil ^ ^ Del c bL. J^ _,f Delete 

•Undo jj Jp >JL ^-iSOJ v^l obJlSCJi oJl* oW_, 

Move > ^Ji ^i ^ ^^, ^ ^>J| ^ ar>, ^f f ^ 
oi_*fl. ^ ia j_- Align . ^ _ Min . or ^ ^ Scai ^ Rota ^ 



— YVU_ 



W gJl &\jH\ ^ ^ oL^l r 0iij ^i ^i&i ^ ^ jW&ll 

: <>- u cfi <>> oun^i ^ (Pi V0t) fbAS- , t fL± ^ ^j, ^ L<Jt 

Selection center « ji y, ^i ^ ^C :Pi vo t Point Center S y .\ 

.J±\ cyyu>-VI r Uii £. Vertices tSjoU ^l* tf> jsfej jl* fr L^ 
cuL-JU^I r Uii f o*i^ :Local coordinate system J£\ olW^l f Ui; .\ 

5 S>- J^" ^ *Us-l, ^>l jJ*d jT^r Word J.UJ1 jT Jjj ^u\ 

^L_A\^f» f \ — Jaj j.1^^,1 ^ ^ 4J1J4 ^ j .Vertices t^JJi J* 

:Edit spline f la^wl JS*Li*« JJir _o 

j, — si SjTli y 4jj>l «o* ^j ^ ;u Jy . Edit Spline Ja~ r io^v 31 

i^L US' Ja*Li Iaa JLjo-I a^ ^LjlJi e JU j«i^ dUJJ 4j £l oliJUj 

^.Ui— "ill UU-l t ^ A J ^^i u^k j^- ^ ijj Jaii Edit spline fU*i,» *. \ 
. jsf S/liJ ^lai ^ ;u^Jl ^ JUs. Jj^^JLi Xform Jjw:. JoJJ to*. ^ 

■ Edit spline (Ja*t. J^Ji j^ ^fj ^ 0jJ i ^ ^-i^Ji jj ^jb^i .\ 

4-»^rfc^J.I dilj" ^ j^^waJlj i*-l«jd5 ^JiAi^il (Edit spline) tiA'Ju» Jv^l . V 

^JS. — iJl is — ^j jr ^a — 5U.I JjL*1 j.. « ./«|] JajclJ.1 Edit spline <J.a*>« ^ £ 

. Jif S/lii ^Lat ^ p^wajl *l#sl ^ (collapse) 

•Undo a^-^ y> piJAi-L 0jS"1aJI -ka^ ij^j tt^ly 5JUi Vertex 5-^j 
. tjdli I JJ. ^vj djtAj' Jais-I j JinJl j^sUj' JSLi ^gl* Edit spline J Ju^ jJa . N 



_YA — 



Jl JJbJ Jl£ity JUxu-L p^wdl 



jt^iUl Lajiil 



j—&3 jl — til ,_illl £. 1$Up j~- ^Jl cjljjJdl ^ j4lj cJlill ^Jdil »a| . £ 
^ J — !| £?-^' i-r^ 'j^ 1 »jj^ tf'j _&*> J^ uy Undo ^Ajh jj j»jj*^l 

•^w il-'lill L»^rf 9.7 kb «uj^>- (jlill .jJil d\ Jl*^ olilil f j*t>- l y^JJ . o 

.Undo ^I^Jl jA J^p **^; 1.5 kb 



ModKer Stack 



J 



3 



I ^Edit Spline 
{ Selection Level: 

i " | «bb j i fc- a rim-ri - ■ - iiwn-»n.-niiTw » 

j Bufrdject {Vertex j^j 



EdB-JDbieat 



Attach | f" Reorient 
Create LAie j 



J 



1 6-9 &£& 



j^-JJ <__^ j, — ^ ^ ^ ^ sub . object j . j^. ^ ^ ^ 

: (Attach) J-^jll ^Ubtwi _^ 
i-^Vi t_ ^l J5CUJ ^f o*Jl VL J JlCil ^ ^1 U» fjbvs^, 



— YA^_ 



jL» jLuJU Ui»yl aJLJLj 



^Ul J^aiJl 



J2 =L Vy^« (collapse) JL-^>j Jvs-ii-* jjLx^ ^j 3 " J^ J^>^il JS^iJi . \ 

.(Bezier) f^y 

.aAp iLjoil c->V^*il j* Lf\ jf Jjv^il J^oJl ^Lja*i J_p^jdl UJbu j^J:. V . Y 

^1 &l IJLa p-vkm Attach yt Juaj -^ j^ j^ (Reorient) ^y 015" lil . r 

,4jl£* ^-Lj t yxJj (j 2 ^ 1 (j^ 1 ^ 1 <ii Jj-^y 1 

j »ljiJ w-j>w^j j jjJj J j-pji\ ^l&li y£ (reorient pivot) ,^y 01^ ti\ . i 

.(pivot)) Jd\ J1&& fy> £fyj H*-j £• yl^l mjLjIop-I cUij ojfy 

: (Create line) Jas*- «-\-*3l jrt Jifcu«ri — f 

oj * j^ olid.1 (jjJJi ^j* (*&>3 j£t V ^£J j t5 iaU Shape j£-sJl &■ *j~ 

jjlj «- y Sjji j^ y& L-jl^j Bezier ^ Sjji y^ i_^>~-j L.-u*i tiSjJaJl 

.(corner) 

: (Vertex) ojjJJf ^/i m o ^1* j4>»-1H f-f -* 



Edit Vertex 



J 



Connect \ 
Break | 
Refine j 
: Insert | 
Make Firstl 
Weld. 1 , 
Weld Thresh old: 
I 0.1 . . M 
. Delete 



P^ - ... 



|~* Lock Handles 
<* Alike 



17-9cM 
.(9-17) j£iil l? L*T (Sub-object) a*Jli ^ Vertex ^ 

_YAY— 



Jj<Jl *J\jj JlSliVl JloJti^lj j*^-*^ 



^,Ul JvaiJl 



j^.j^=t Shape j£ sJl yiail ^-u.f^l j&r :^jiJl ^LaS J**J» — ^ 




lPOTL 









i j ^i»i— j^»jJ» -i i__L 



4-:iWWr. 




fTT" 



'--t>-~ >j- — ■»— : 



■C.! . 

'!■ r r 



;"-:- i it 



m 



18-9 JSil 



' E-^ 1 -* Jj^-^ 1 ^ ujLu~. (Segments) ^ ^xaj" ."(corner) ^jlj . ^ 



a Jj 



JUl 



j^-X SjjiJi ^ i^-j^j ^J.1 Jj^j e~>. ^> ^" :(dLJil) Smooth . Y 

^ — -^ gr 11 ^'jss^b cJ*^« ^ ^ SjjJJi ^ y: ^^ ^j :(Bezier) . T 

Oj_iC; di j_£t ^Jl SjjiJi J^u y: i.^^. ^i. ^ :(Bezier corner) .' i 
j£— ^ .o_^j4 ^ t ^^J] yiwtyi jIjll-j t^Uil y*L4l ^T c3 ^jlj 

:(Mare first) :i~»jj\ ^ tsyUl J^f J*^- __Y 



— YAr_ 



oU_,UJJ UjJl UJL. 



x^-ibll J^aiJl 



Jj Sjji «__*U Oj—^. (Shape) JSCi ^ ^^ (Spline) Ja* JT 

gJl bljilj j\^S c ^^j ^ji (Spline) i>>UJ jyyi akUl Oj& A 
PathoL_^S^ii J . _ Loft ob M j\ ^ Ji, jL^T _y_| 

.Controllers 

.(Motion trajectory) ^y^A\ ^Ji ^Ul as^l jL~. __ 

.S^Jjol. ijk^ JLp <^j^ JiSLm jt (Shapes) JL*Jl 
u— £*.j '(Mesh) *£ — * ^Uj^ 4,1 ju akar -k^ J& JjVi akaJl px*u 

3 Jaaill SliU y\ f IJbU-l j^P (Mesh) iSLiJU Sjjyl) vUaJL jUj^I uV-^ L-Sli 




•Align V"<M 
: (Spline) -1^- v-*^ 4J2JLJI JbJL>J 

61 /»,.k: ...7 <_$!** iai-l IJU (Ills' lil» JaiU j^U- iSyx-y oOs-lj Sjji j^aljl ^ 

>t jCjL^jJl y SJL>-lj liiJLn* 7-yJ>-* Ja^-I l-i* 0l5~ Wj tiai-l ^Lp ojji (_£? ,jj&7 



-YA1— 



jjjl ULi* Jl£ity JUxu-L j^-^Jl £-Ul J-^l 



.(Make first) ^ yBI — Y 

.(9-19) 
: (Connect) :ijj^\ J-^j —V 
of 1.J — ^ t(Segment) ;wi*~. Wai ^.l^ jyjji JvjJ j_>Jl ll* ^ o^u-j 

« ' t 

■.^ 4ajJo]\j . l.^ftu.w* o_j£> UJb «JLJl p_jii^ilj t (shape) 

.Connect Jy _yul — ^ 
j^-^s- s-^ — - ,1 f s^ 1 -^ J^J Afi Jy~» J-jVl ojjJJl Js- y-jil a^ Y 

.SjLill jj jy~ >r j-ijii J^-i ji*^ *uilill ojjJJU A*aJ 

:(Spline) .W-l cSji kLpV J> «i£ti iiL» 

.(Insert) Sjuji*. Sjji JLajI . ^ 
j — ^ f t (Insert) ^ ^IJL dJUij ov-* -^ Jr**^" » il i^ jjll l-i* (*a»^uJ 
^^-L; Sj_.oJ-i SjjiJi oli jiJl jup -of pJJl £. Jai-i ijl* J^ oi£. (j\ J^ 
i-iLb'y jUJl jj, j& J 61SL. gjl J \4xju ot ^k^xs ^jlil ^^r. UvadU 

.yVl fU"^ Ju»Jl jjj yij j| JJbJb- ojji 

01 y-A ai>llj .JasLi Ijjb J5Ci jlJu Oj^j JaiL sajjbr Sjji 4iL^ :Refme .\ 
,^ — >• 01 ,hUJI £. Bezier ^y Sjji LoJ £uJ SjjJJI JUL^I jl^j e^>- y& 
y-UVl JSL^Jl u U J*U>JJ ^fUL- J^i. i^j ^Uil %.U- cl4lj 

^J— lij (Spline) J^ ^ (Segment) oJ=5 J^iJ jjj| 11* f jb^ .-Break .V 
*\j-A\ ijjOJl ^ ol ai^ij .;^jj Sjji ol £, ^ ^ ^. jjS ^^ 
^ (Move) jj Jj> j* 4^iJi c Ub J ^ J ( (Break) ^p ^ ^ Ujup J^iJi 

— YAo_ 



c->U «ijt«JJ Ui>jJl iLJL* *_^LJl LvajjJl 

:(Weld) :^i jl tfjill f^- — 

tjr Js- 1&*~&J Oy'jJ^ 1 iS^I i_^~J f oljJ^I Jajji. j* (Move) J^ y& . \ 
Jlic-_j c^_oi\_jxi.\ cSj^J^ j»U- ^^Lp <Uil_ji.l 1— JJaj c£jl_p- £->.j* j$H SjLaJl jj ji^ 

.Bezier corner {_y S-u-lj SjjS ^ h^\i Ok ^ yiJl 

L_aJL| (J <LoJi JbJbTij j»jij >? aJb-lj ojjjj 1$j£o iijil cSjUl ^j-* 4P_^£ (c^ • Y 

^tj l^suo « «ju UJiJl oJu ^ j^Jl ijjM\ j£i 1 (Weld threshold) 

. f UJJl ^. &- (Weld) j-t >J 

^jI-Jl ,^-PjJ *>L_& ^l— -II o^U- JLp_, tijJJl ^U- *T^ J-JaJ jSU. 

?- I^VI ol* of Jl*ll JUaT a> tolj^Vl iu^ j^ aTjJ-l oljii flJbsti-l^ (Bezier) 
(Animation) 3 — S'j*^ ^j j-tu 1 j£j:. V S totf t5' "iS^* ^* IS'^J-I jy 

(Center ;S>JJ (yL— Pivot jS> J~s ^T ^LWl ^ jL^l OV (Pivot) 

.Selection) 



J*J 



Jl aJLj JlSLiS'l Jl—=-b ~~aJl 



e - 



Ull J^aiJI 



.(Bezier) £>: <jO*U u*^ 1 ^^ 
:Bezier £> tfjJJ ^ ^^ ^ **> J* 1 " ~ V 

:^*,U-I a JLA ^jJI a^L-iL. (Segment) ^Ja-JI «A» yL^lj %£ 
^_i^ -up o^UJU a-b: 0j& (Segment) a«fe5 J^ '-o^ ^^ aL ^ ■ ^ 

(9- j<Li .5jj1j bJJ jfe dUi oi!>Uj cSjjAJl J^ Ajfa* .A 1 J 5 ^ 
.Mijljj *UL uvjji ^ o-LJ-l o^U- ^ 20) 



,.^-^.^-.y-^i^jiA^rJf^ °I*;. ". f "tiig *■ * f * -' * " yi 




jtS" i*l& aaijli aJaiiJ *L^i J> ^ ^ J.U-1 J> 01 :yl^yi jIjul. . Y 
(Segments) ' — «J»s ^ (9-20) j£i j a*Wl yi^l oabjl ^Ul J-L- 



— YAV- 



■jUjJbtdJ UbjJl aLJl^ 



^Ul J-AaJl 



J jjJbJl ^/^l <J^*' J * C -' t u"ji* j^ <-^ j ^ *^i ij^^ ujb iif jv" C>\ j^JL 

.iJLdl SjjJUl sL4L 

>l/ .I J.I J-«U- Sjli ^ j-^s^Vl £jjl.l v^^" iT^ 1 ^>^ JLp aTj^- jJaJ _ 

<_Sji oJ_P s.Uljl <r ^ &*■_) • W*"-'" ojjJJl l-^>=— *j ejjJJt ^^Lp Oj> jJaJ Ul 

. ^Vl J^ yjj .ybr J*U- LiiiyS oii Bezier ^j Sjj JJl cJlT lii . ^ 
jj p Jj*c. J^U- JS' dL.^ j^*4» (Bezier corner) £jJ 5jji3i cJlS' li| . Y 



,AjbJ-"i\ jlJLi^ jyu jj-l-ll <^%-lJ- t^J-" J^! S- 5 -^ 1 • ^ 

it 

Bezier corner ^>J Bezier £jJ SjjiJl jyu i_^>^ l~~» Shift ^ -WJi . ° 

■ Jb *- J J J" 1 ^ ^J^ ^Jai-J LiUAJ 



c5j^J u" 



,Lil ii^U- Jii' jl SLS^. i£J> S^J ^ cj^U- «_,*— ; 01 ^k^" — 



P Lock Handles 
(» Alike 

r All 



21 _9 JS*I 

:9-21 J^-i. (lock handles) ^IjW^ f Lb^L ((Bezier corner) ^ 



j cSj^-Ij 5jji >t ^ All ^ 3 (lock Handles) r u*i,» • ^ 



-YAA-- 



y\f &/■ v~j <sj> SJ^ >i ,>• All js^ j (lock Handles) f U*s-.i . Y 

. Ll^-l a JL* Jb-I iiyi ^ SLiuil c^jJJl 

if 

jV jj-Jt LA ^ SJb~i_, Sjji >V (Alike) >^ (lock Handles) r U«-.l . r 

jLj ^-~i Izi—s*- isji >\l Alike j^ j (lock handles) r U«~l . i 

J,| ^ _jl J^b ^-br J-U- u^j dUij SLkdl (Sj^ *>\£l ^LAl oj%.U- 

.Jtfil^l ^Uil o%.U- l_jL>~JV dUi gPJJ .£jL^ ^-LiT 

J_T J^ 4 (Lock Handles Alike) j-Jtf £• s-»— ^ ^ Shift .Wl_ o 

.Bezier comer £_y (jj^ «LSidl cSj-^l 

slL^VI ~*^- joy ^1 oLW^I flk oyJb^i^. Sjj Jlil (Scale) f***- j^ — Y 

^ — Lc- iS'jtCu* ^j jjaj £}?■ ■ -' Edit spline Ja« ^ S_j^ c$l iSLe> ^ 

(Xform J J *i cj^JLuil (j-Ji^ ji* olixdl c5jJL}l _j>y?) v^ M'^^^Li j£j c.ki-1 

: JUll jLdl jjii c^j^l J^ ^^p^ {*_j-"j j~ki" A^k^ 

.Edit spline J^« J^ ,y "ojji ^\ . \ 

.(More) jj J* jil f VUi Vertex jUi-lj (Sub-object) ^f .\ 

.il_2idl SjjDl Jj>- ^l gy, ^ki (Ok) ^ y^l f (Xform) Ja*^ ^1 . r 

.(Xform) J-x*il ^"j^ j* ^ 



— YA<\_ 



t&Ujk&U \aej\ *L*Lf 



^U!l J*a«Ji 



&SM hij0 (j d^^i (Aaim&te) jj J^ , i 
.Animate jj J^? *J&j* . 1 

fj=*=**j j*k? $ &*J '*!) (Edit §piifl§) ^ ^^s^k »^j hS* <J^ • s 
Msm jj yl* jfiij *JW (§ub*©fej§§t vertex) =M • * 

&^4t t)f ^^y JjjJW* =k4 jJ @^ ^ Ok #= PC&FHi) sj^** s^i -v 

t 

jf^M ^J* ^\}i\ qMj *K*M =M d W 1 (Animate) jj j*«w ,'• 
.M^yi J^» ^ f*& £& J &&J 'g^ 1 ^^ ,l * ^ ^^ 

(9_- jC=J uull ^fe" (»§ta* level) wui ^ (Segment) ^» •*** 

; J* UT L^ ,*%*> yUl ^ljV» Ul delete,? Detaeh £> &*> -22) 



Jt=* 



*MJU 



^ >fi ijj^\ y?^* $ Break J**l ^ <^ iBreak =\ 
&^ tf f 4 #0^ k^ kb® lM? ^ ***** f ^ *** 



=Y^» = 



•JLfeli yi4 Ji^V 1 dU***k p4*jdd \ 



^■SiJl J«^) 






4H 



—Y 



t) 34*1)1 <^!<M^ J**Jt „f 




U 










-*YM. 



jI» JLk-JL) Uijjil iL«L« 



^hil J^iJl 



5 jjb^l yli il)i (1>jJj /Jia]! ?t,Wm.tI A^.U> ajAl aJLAj .(9-23) J^-^ 4»Jii— • 



olpS/l Jsyj— -i {j—* * ^jJ- 1 >•*_}* flJA=-^ (&& ^ ^"j*- Js^" ir^- 

j, « a^-S/l £• ^UJl £-J pV v*— ^ f Shift J^ J»i*H S-2J fU«-.l{j 

.L^Jlp jiT^s* fJ -.j j-Jai j&i V ol5">i ^ ^iji^li »Aa (it jUA'i 

.(^jjdj liL* 4^-jj-iJ.I (Xform) 
:(Spline) ,UiJI «iJJ—-<> u±* JiJ*^ -*-* 




Edit Spline W : 



l 



SoteoUon L-ev al 

-t SubObjaot ij Spline ^ j3s£ 



't M^SSIfaii'ii 



'■j ; ■'■••■ 0<lBlrak.-i.".f ' f~ -SJ&'JW-- '? '': 

" ■ * r~ ojpi. • » 

I, " ■ P-rtf *?, , I , ' 7" 

11, '. Vtt(ti^-(iSQ^n'tl-.-fe.;' > ^: ;.,;! 



1 



24-9 <JS-5JI 

.(9_24) j£a JLJUll ^y selection level a*flS ^ Spline jL^» 01 



—X'W- 



OxJl iJLj JlS^iV 1 JUjC^L j^wo-^aJl Ao-bJl Jvaiil 

t-JjVi ijjJ — U C-^ ^ 'j^ 1 °Jj^' u* Segment **k» ^^ : Close — \ 
.Close ,_J* jiJt f (Spline) Jail *L&b jJJi p_> Jail li* jJUj o^4 

_«i (>' — s> iyb) jbn Jai ^j^y «j«a*^ tc^j £-bj"^ ^y^ ^iL^A 9 • Outline Y 

« — -Ji <JU- J L^*-*; Outline jj ^ ^Jli .r>^ Jai 5jIj fc*—j ^-li^ 

.ESC Jaisi jf Ji-oJl 

-» 9-* j oU** <ulSC« ^-i»jij yJ-^ 1 J»il t^^ :Center j^ ju* :^la*->L. 

(out line J — h~ 3 >yr^S i*Ji!l jUL. L^u ^ ju^. ^jU ^\j JL>Mj> 

•width) 
Sj U__£. o*-j £_^ili Jail ^_jij yjUVl -^l 15^ : Center j^ f jip oap 

.(out line width) J*>- ^ S^j^l i^sH 
:iT^Ai)l JJ2J1 ^a^-b p- ^_j| ^^ ^ _ 

j«— bJ £j dl g^ 1 — ^ ^ £V ^>^ (Spline) ^tail Jai-I ,,^1 /\ 

*^— ->l ijti-i b- UjU ^jj Lib apUI Vj Up £. JU^, Jj J 3j ki-U 
.(Outline) ^t j~k? o^ }Ub ^Jb" a^Ul Vj Ui. ^^ 

J ^ J aa«; ^Ji a^i ^1 j^ o^lj L4b ^; lit =ul,>J| a JL* ais^. 

.Lib v-^ »*-» Ojl; (out line width) 
U\ — . ^ ^ UJ <>*J (Out line width) Ji>. uU ovm-JI v^-^ — Y 

j-iii 5__^s ^ oiso.1 dJJi ±* j^i ^ j^j sym, yj ^ ^ 

.(O.O)-J 
•^ outline (J^) ijAijz\f$ ^ o-*~Jl > >" V :*&*•*, 

— Y^r— 



feiyUjUsJJ \*&J\ 3LeLu 



^uij^ji 



Jisij^Jasi isdL*_£ ,l — J jit j jj^ (j 
5 JjS/i Jo«JU ^j> JL_^ 



Ijj, UjS* ^««<ij <ijT ji^; tilit Jj£ i*jj^i« 

:(iiiljus=tj) 



^titling /«f J* jti =f 
.&* > (eeafei) g>t J**» — r 
k^— asTI 4- Ester JaM 4- (5) W& (eufUae width) J&* <j <~£\ — t 
.(945) J^A EHtef A*W*t 4= \ e v^ <= later J^*l 4= ^ • 




25-9 JSAS 

j(Bdoleaa) *^» M^i ^W^ — v 

jj, l*4> xM* »*!■** ^Mj (spline) c^ kj yW» ^W^ 1 jr^ 

• U^J* Uki* ^ j^J *»> ^ lS **M hj^ J*** ^ 

.Shape JS^Ji ^ u^i Lit _\ 



^<H^ 



<4*Jl %*i\£ Jl£L*tyl JU^li to**a3jl 



<ydf , U4| 



■masa-i asaa^-'.-aa- 



, WJ ^JsUj fajf JU=I^J| 4sfelJ ^C V «=f 

fc^i Juki J*1j ^kJtl J*f dlf- I4J *if Ufc*)L £i t&flju Uj^ tff »( 




20-9 diM 

.'^. U a& £*k* Jj> Boolean yUl njUll juty — 

i4*»ij J&* jjii ^tj ^i 

.Boolean ^1* jfii ^y 
. .£U*YI - ^Usll _ C >J| ^ yjdli h^uji ^ j^ ^| _ f 

.^Wl Jaikl J# ^1 _J 

C^L-fil s — u ^ ol ^i J^j, ^ b ^, Mi]TQr ^ MU# ^ 

:^ Jjjiif U .cijJl ^ j 4^ %j(&| ^ ^ ^ J^ 



-T^. 



^ II aTyU j^y jL^ ^ >Jl ^ 4JLsil l*£V J.P" -kjkAJJ STyM p" . 1 

.u. 

f l_J* jL^ j* >JI ^ Shape J5liii JM j^M Jy- -^jWJ ^ p" .\ 

.li ^\ sTyJl oLftia-^l 

: JL b. jJaJ (MiiTor) sTyM J\ ^ u>Jp _ 

.Spline Jai-i ^l M 

aJj Ja^JJ Sly t^j" 01 dlj U~o~ (copy) £y >^ f ^ J^ Ji^* (^ • Y 

.STjll oUl JbJi^--J (Mirror) j^ yl ^ y& -V 

.(Mirror) ^ y^ ■ i 

. J^i ojTy Sy J&& ^ s^ (Mirror) J* hJ J* l s £ 

:Ja yaiJ-l ijs- 4^y- J*^ — ° 

j-j> Scale — Rotate — Move — * tf">l yi jf j-k* dAk jUl j£* 
J__~J Shift W £. v^ 1 ^ d*^" 0^0 -^ ^ c> ^j^ 1 Vr* 
^1 IJL* Je as>* r y-j jJ^ j&l N ^ r 1 * 11 f '(Clone) j-Us-'ill \*s 

.^jJLJI JU- liL a*- jjiii Xform J-^ <>U*^ 

oN^ *A ty Xform Jj^b U.L- C ->^ Edit spline Ja ~ JJ ^^ 

:0 oi» ^ Jb4j J*« (Shape) Ji£aV» <> jj* ^ 

.(Shape) «*> j&j -uU Ji^ij shape j£sJ» j^ f>" 4 -^ 

.(Mesh) aOJ j£^ Ji^ c* 2 - ^ J* — x 

.(Splines) **U±JI ^ ^U-**U a^U- iKJ" ****« -*•**-* 



-Yin- 



,Jl 2 



2-JLj JlSLity JUxu-b .,.,.o../?JI 



«_^»Lyl Lfjflil 



*J£*I 



Ji-t ^jj (9-27) j£i_j ^-^ ^'IT Js- Jj*^ jjail ajU^. J~*Jl IJL* 
>Vj^*-I! ^jj-^ili fj— ^ JU»i-Ij jJa; 61 j .(Shapes) JlfCif (JLp Jju** j-JaJ 
— rf j j — Ji? J-sti t p w.-^:ll sjv^" oUlfCl 7<^ij" (Shapes) j£~i cjLJIS' ( J& 
fy*j ih^ $ jj-^ ^J 2 -* s-LiJ'y ^asu^j (shape) j£-*> i J^- 45^=*^ 
jjN (shape) JSCiJl <M y o/a; ._-£ isJdl s-,^1 01 .Loft ^IS" JU> 



f j p uJi>-Vj j£* JIp Jju* cJLl* lili c^ Z j_^ J> JU- Jbu <d ^j 

jsLjsji ji — r iiu js^ji j&s jut jj4 m ^ ji>^ js^iji ^ ijl* ^uj-i 

. Y jt X JUiJl _,yM ^JL>J ^Ja^. 




27-9 Js^Ji 



:(Meshes) «lii-i ^ (shapes) JliJW Jj^, f ..yj* 

V ^j JL^Vi ^ ^ (Texture map) j^i, ^Ji fU ^| J± 3 
(Edit, ^ <_^J, alA ^^ ^, ^ , _ JS ^ . iU _ ^_ ^_ 

— Y<W— 



i^UjkJj Us)\ syUwU 



.&: 



yi 



.(Nemai) (Material) (todth) 

^ i &p ..^j j j/ijlji ^ ^ jj{ ^,vj*w sJjs ^ a^j.1 s/ijyi ^i 



iOSxtmde) iiiJ» J*** V_v»* 




mffirtftfWrtMftiiAiffMmiWim^^ 



2*0Jttl 

j-j, ,^-^j lfs lw i** J> <> (Shape) J£a J* 4fji uua# 4**s«j 

jjal jjKa< j*rf ji&M <>, Ju jr >j t£ U j^Uj ^ii^j^i J*^i 

j^fcjw ju» SJi> g»w ^W of ^ ^^ J MV J 1 ^ 1 *** *tf j*^ <^ 

,M/4l Jl£*ty & £ W <^ (9-28) J^Uj (eap) 

.j^L-aU Z vr - Ul j>» J> <> J** 11 J> *■** i(Amoutit) ^i p& ~\ 
(X S Y) <* jiull ^ JJ^ (^P litte 3 Ja* (> tfJ^ ^ ^ ^ <**^ 



-Y<\A^ 



judi yuJ Jt&ityi Ju*icii ,1^4*11 



£wlill J^tiJl 



,(X ,Y) t^jiJ.! ^ 1 > i k^i ,>« J^ij jjjJis) Edit Spline sju**u*l jl*j 




29-9 d^l 

iyii W*ai J> ^ flj^Vi jf ^Mii xx* ao4 ;(Segttient) ^Jilll *op _y 
**kaJi (Deform) <^" jf (Bend) $1- kk£ ^ \>\ £si\ aJ * ajJ dUJU 

*IU ^w 01 cojf lil UJ ji^VI ^k-J :(Capping) \\fra J %4 ^ ^ 
Grid ^ > aJ^H ^ jitf ^ y^i ojjj, ^^>^^w J 
■^— ^ N ^ 'J 31 **J til £^ ^Jl Morph jf jssl 4^jt jj ^ ^i 
r io^_V J^ cuT lit ^j* Morph -h y^sJij .(Grid) v jy Lr M l 

.(morph target) > j^i ^isCJl 4) ^ 
v-^ ej-ip ijj* j^ fij ii u* j^ 6] -Generate map coordinate -V 
J** dUi J~J £ y (0I¥) ^ jf Mi <> L^iUk) ^ .J^l ^1 



(juUjistJLS L^l a. L ,.l... 



^Ul J^aiUl 



aSL — i jl (mesh) ^L — i jiJi 



A^tt^Ij Oj 



IT lii UJ jbii -.Output (T^V 1 — r 
.Nurbs j» (Patch) 

:(Lathe) :21>j±*cii Jj« fcJ"_* 



"" -— r>. 




■ /' '■■■-"' ■■"/. 






30-9 Js-isJl 



lo a li.t c$ji (9-30) J^s-j jJa-Jl li* jij^" f jJ«- ^j^ ^-^^ 

: Jjbdl lJu» jJ=J UoJbi of v^ ^ ^ ^b 1 ^- 1 'Jb -(shape) Jl^iS/i 4^1^ 

jSLi JLp JJUi 01 liajt lib 'J^ 1 ,ij * ^ ^ ( Piv0t ) ^ £?■*" "-*** 
.Edit spline <J^~ J^^i 4* ^^ J*^" ^ -^ 

. j£ilJ i_JUl X j>» ^j^ ^ j^l ^ U* >i :Min . ^ 
,;Jl_JI ^ L"J • J^JLl ^1 jT>l > j>» ^ U» ^ :Center . X 
0^„ 01 ^ N jl ^ yr^ 1 /">' ^ ^ ( Sha P e ) <-^ > ^ 



_r 



juJl iJbJ JlSCiV' JU^L <rt ^c 



C 



bil JvaiJl 



.JS^IJ ^ty X j^ >^ > j>^ Vi» >j :(Max) . r 
} OLiC tf Sf jj~-U O'jj^J v^- 11 ^ r>-> J® : (sub-object) . t 

(non-uniform scale) J-^r J^ J 5 ^ ^j* 11 ->->* r*^ >" ^ C^ 3 

^jj of c :i aiy SaU, - (9-31) J^ -jj^ (^ u <^) ^ C^ £^ 

.at^-JJ jUiil j>» J> Jlp (Scale) ,**J^ 




31.9 JS^l! 






t&>U^U4J lkj\ ifJLl* 



^yJij^i 



j*™* ^ J^a, *^*j df »sy* v* iim ,m« jt Cester.Min ^ji 
i*=& *M* ^ (Z) jj£ ^ &^i ^«k U , JjVi ^M^i (Y), (3Q 

•^ (%, Y) ^/^ y*# J&&M gkj g£^ v £IT iil 
*£*™yi &>U£dj jij.011 fcyj, j^aJ yy|^ £#} ^J| ^ ^J^ 



ie^Jj 



^( tbAlM.^1 1.^ tjjjjjll yyWj$ £.4* **4 : (Degrees) s^y^aH te^a _\ 
(Capping) J^^i) Ml *^ g* j^a? flf 0^ MM 060) ^ >-»f 

, J,^ pJt! ^U ^J 
vj-™=* Jjfc ^U i^j JlUiJ »j&i ^gjtii ^ ijj, '.(n$gm§ni) ^dii =-t 

^LJi gfe^ gdd y.4Ji pOii u% jpui Js^ j^j ^u yuji ^u 4%*jli 

Us>_f&k\ jj£ J# gi?j0 shape JC&JI ^ ^jh ^ t_JJi ^ : Weld eere =jr 
iuJ*^! ^ Jfi i^ki {(Segment) s*ki Jf && jJns \^ ijji Jfj 

J^L^s*U <$ jJLJi ••*•=* £=-*>0 lilt Weld eere g^ >fe* t£&U .jj^i 
(Morph targets) ^=4a" Uju» oJU-U f ^ ^j &^i j^ J& (Shape) 

.tljdJl ^ gyw &A* J& =fei!4 £>f 4i/j 



-r»Y. 



-WiyyjiiUty jun^i* p**^ 



^yij^i 




32-9^ 



.Ixtradt tM (=$**£ y» pateb^ M§§h & ^U*^ gapping yybW* =a 
•A=* ^=$?y ^k^&a (100) feg^U ^l J*^- v ^ % jJ^^l 

• pM^I M yU tjjlk j^N ^i 




. JlCjkVl (bgvti) 



33-9 gs^i 

j (ixftude) (Mfll SU=^) J^i 1,4* p*^*} 



oL» JlkjJl) L/3jJI HjLwJLo 



„di . LmJi 



. ( JL. l» jLip'i/l tjou JL^I (bevel) <- .W.^ll Jajt* <_v-k^ ?L^i 

: (Bevel values) n-J 3 -^ 1 j»-i al-ipj — > 

J j U L5 — Lp ^kiJl aJu^ «jIjo jp j>*. (start out line) Ji- ds' (levels) — ^ 

j, -i" 01 j^Lcj c(Level 0) y;>s^l g;j»x~Il ^S/l J^-iJJ Z ^ j^ 

.t-pUl jt JjS?l ^ji-At y>j (Level 1) 

. Ja^-jSll t£_j^~lt _pj (Level 2) 
.(jj'ltfJl c£_>^ ( j*j (Level 3) 
.(Text) yUSll J5^1J ^UM Zj/J>^ ^bji-H <^_ (9-34) J&. 






zfe-i 



iwiuiMU ' 



7 



T 
0UTLINE=5 




litliliJSI 



ljTJ 



L-=U 



34-9 Js^i 
_sU aiU-j JL^S/l j£iJl ^ 0* &-& J* >"" : (outline) _\ 
.Outline -J aJUl ^ J^ ^ u^-J -^ J*^ 

. jjj\ JSLiJl ^ >- V d j^ <- «- start outline 

.c\^\j 5 v^-" ^j^<r-5<- out line 4- Level 1 

J /A ci^l ^ jup Jiyf «d j~ *- «- Out line *- Level 2 

. j^V\ JOJI a yJ- SJifU- v^' <- 5 <- Out line <- Level 3 



__r.£— 



_uji iji; Ji£ity Ju*^i. (■ ;-> ■ * ■ & 



cr 



UllJ^I 



.■^ U.Ml y-L-Sll fJlJ-l O^ J^ ( Start ^^ — ' 

.i^TU^. oljLil LA j53j ^1 ^ IA (Level 3) _ ^ 
.0 Ljb y> (Level 2) *■ 

o'^i (Height) ^Li'jl 0^ 01 ^4 (45) =4j^ v^" ^ &>J Vi l — ■> 
.out line ^ OhjL-^j Oi^-j^ cJLiJlj Jjw 

^ ^LiT JU-I tfjiJLl Jl jjUI c^j^il <y a»l — J.I ^ j~ :(Height) _r 

:<JbJl ,_ J-7AU ^ £. ^flT ^^ (9-35) 









;;- ' "^evfljyai**. 


■ I 






£ 




Start Outline: Jlo 
Level 1: 




■-■ Height) 20.0 
Outline:) 0.0 
R'Level2 


.iijx] 
i 


Sri 


Height) 0.0 
OiABnecf-50 

'Pi-Leveia. ■.-'...'■ 


It 


. Height) -5.0 



35-9 (j^i 



.3 <- Start outline 
ilL-y. ^j jju JS^o gjji <- 20 = Height <- = outline <- level 1 

5 (>j— ^ c^ 3 J ts^" <- = Height <- - 5 = outline <- Level 2 

.OlJb>-j 



->L»_jJUtJJ U?jll *LJL- a_-1£'I ^«i!l 



i_ 



5 j£ — 5J1 j — *j> 3 j *j <- -5 = Height <- = outline <— level 3 

.tUlJL>- < 

:(surface) :tJljJ-l aJrbw *&> jL»M _Y 
lil I. -i.j , ^ ^--i t^J»\jJ-\ lUrU^ i«j^j s.a.iT' ijbi (surface) ^ijL^ 01 

*^t>.^. J^Lio i_JbU f- j5 frlkp^ linear jLjU yj&t :Linear or cured side . ^ 
J'C =:., juJi ^ji^JJ jw tSy~^> ,j+ s- 5 ^-' £_.? s-Uap^ Cured 4^1 j\ 
Curved jl — J-\ jfr iSr> (1) o* ^ segment U j-a* oi ^j .^^ 

.side 

if 

.a* *-. .„■ c iS' lil iil jlJj j *~^l j£-iJl jj—js ^kiJl Jujj" (Segments) . X 

. ^T Jjux. jJlSOl Ijla (Deform) «_j-iJ 01 ^k^i ajji^. jl i^*^ «_-Ji_pr 

(smoothing groups) p—s-all ol — *j-^ J^" : Smooth-across levels . r 
jf Curved side f Jbu-J l^ jUU l-i* >U, .^'l&J a-iU-l ^jS/l Jis^d 

.(Segment) Sia*i. ^i 

.^.jk^il --Jpl l-JIj* JLp ^Lo'Ijl^L S JJK > j-kJ : generate uv coods . I 

dJuJi c5^>. Top >^ ..-.jkiil jJ^I ^1* a«J jUlkp j^; : Capping . o 
? >--.-i ^JUi cp ^ Bottom j^j u-^wH ^ Z a*-aJ e fcli isj=-i» ^^ 

^Intersection) :oUt>teJl »VftJl — r 
j< ».n Jj^j AiP &s£ (text) ^^1 s-k* ^.wLtll o^Liii ^ oi 



_r-i- 



JoJl ULj JlSliSi'l JLjcL ■,-,-, .aJI 



A*"Ul A./a,«.'l 



; l jcJllil iji">' 5~M t^-b-l A^J liJJi ^px^aJj 



H 



IS 



•immmmmmmrMm 



m 
m 



WA 



■■HP 



■I 




36-9 JfcAS 
.Bevel J^w j ^j^^ll Intersection ti Jw pla?tu,l U \ 

.<Sj-k J^i-! j£^Jl Jap jf y 

.^LiJl ^ cjU^J.1 ^ (Intersection) oljU-li 

.^tUJl ^ oljL^ Jjuid : Keep Lines From Crossing _\ 

cji^-i o- l^l* ^il^l ^j>ii UoJi <iU,l ^a>J uj J^ju : separation — Y 
.diJi ^u ^ (9.37) js^j .(0.01) Lo ;u^r Iajuj^ ^S^ 



J-^»i dJ_JJJ Isfrjs oUtlill JT v^J cJ^J j,LJl jULl c b« : j[fe>.^i 
vii-Jij (collapse) jj> ^ Mesh Jl *> pl^i/i ju, sJj j SLi ii ^i j^ 

:^ jJi j£io oUtiiH c *^ (Edit spline) f Ub^i ^ 
.ol^uji^uijp^^js^^ (Bevel) sJ^IJ^^ A 

.(Edit spline) :jJ* 
.*Ka1i S ^ J ^ ^y, a> ^ ^. ^^ (Refine) ^ ^^ 



jUjLt^i] L>^ll iLwJL. 



£-B J-aiJl 



.Sjjljll ajjJJl cJJU-l . i 
. Aj^^a Ajjail tjy JLj JbM tjy jj JJl (jy (Segment) Ajtkill Jl*J d)l /jk '.-J . o 



- Intersection^ 

j Separation: JOl : vj 



















IP* 



iipii 









37-9 <J^3l 

.2b^Jl ^ j^j oWl ^^ ^ (Bevel) J^~ J& ■ 1 



_r>A— 



(Loftjii^ij^l. ^U}1£11 tl^ 

j, — !l IjsA\j h*A\ obJl&l ^IjJl Jb-I ^ (Loft Object) Sa—^l oLflSCll 

^ i>J(- *3a*A lijji aJlw«j£ i^iUlS" J 5 -i^" 01 A;]^7,...7< .3DS MaX j l**L4 ^Jai^J 

*i_5— i JS' O^j .(Shapes) 0}K^ U*j JL^d! lla jL~. ** fl jL^Ji s\}\ JSCil) 
-no^ — .j yji — !i (Shape) J^— *■ ly— i L* <«-• -^"y (Loft) x^^dl aJ^p ^ 

j\ A — ^l^jl -9- J — *ali\ cj\j — I 05 0j& 01 J.^all ^ JL^*J| SJUjJ jJLvi*^ 

. JlSLity Sjl^Lj:. ^.^ill 

(loft a- — ^-Jl j£ !_, jOl, (Loft Path) a~~*Jl jL~. ^j 01 ^ 

oil_>Jl Sjij x^dl UaJ Ji^ 01 (^jtj cj£j>l IJLA Soj'LJI cjL.U>oJIj shape) 

ijr - i%' ^ij — c ^u s^ a^yi* ja^w ^ jjU (^aj v-'j^ £ iL * £5^ y^ 1 

C i-j ^Jl SCU a^yi ^Jflli. j£i S^h Sal* Jj^JaiLli c^l^iJl J luTy. iluty 

.1^ JlJU- JLC. jf jUjiil 

1 • j' ^i 1 M £^" cJli KLS-. Aiijki p" (Loft) JL^Jl aJL* 01 

(Loft shape) S-j.yJl ^Uil ^ ^ tf f ^J (loft Path ^~*dl jlw) L5 *_ J _ 
01 £k__j (y,_^^l ^l) Shape J^Jlj Path jLlI jj. 01 ^^k^J u£i 
jl y£l— JS^T ^J^Ji ^^j ( Loft sur f ace ) jl_^| ^ ^g^ j^^- 



-ym_ 



,jL»j)jv»JJ Liayl 4I...I..., 



-iUO'. Uaii' 



Oj $0 01 t j>-'>.j Jl^Li^U ^pyii\ *tUilj cjljLJkl ^jji : Vertices ;_> >JJt . > 

.(Bezier) yr—^j (Smooth) 3 — .j*Jl j\ (comer) 5jj»>M olLsi^ u_ : oJ 

jl — *a 4 — liU^lj p £>Jl ,j5L»J uyjji <jy *j^ _p : (Segments) *Jaiii . x 

j J pj .^^ — >^ Ji — c ^1 (segment) **Wl s-^t -jap : (Steps) oi^kJ-i . r 

^-^yJl ^ Mlj j\ JJ J*^ l*J aj*>» (Step) SjkJ-1 aU*l f Jb«_J 

,V$~Jl> Shapes JVSLs. ty ^ j^J~\ ob\jL&\ aIaU^ 

5- j i •jP SjLp ,-»j .L$-i*<H £-" ^JU^I ^JaiJl J^ *£-y*& :(Spline) JajtiU . £ 

juJbij Lljj Jl^o^ ^jW* ,> »^ 'i Max j53j *.LJi\ at^ai\ c>L^i\ ^ 

.(Shape) j£i jSlT ^ ijU-l ^ **y^ : (Shapes) JSLiJi . o 

^^.^ jL-^il Jlp gJl \j>j& ^tUil JT 0! lilt -k>sU ^ ^ ^t J* 
e „ ,.,„■ (Shape) JSLiJl 0l» (Loft) JL-*d» ^j .-M=^» o* 3 ^ u^ <> 

.(Sub-object) ^ jilT 

.jl-A» ,jrt£J» Slji >Ju^ (Path) :jL-i> . t 

JT Oli JiSfl J^j .J-— ^-=51 jl— J> J* c*l^ 0* J^" :(Level) cSj^ . v 
<^ (Shape) Jl£— iSl» £— V J <0i~ c5j^ ^ jLA\ J* isjr*y> 5 j> 

vg b7 (jr ^ J 4 yJl oL^ J*^^ -.(Control point) ,»^>^» -t^ • A 
^_Jlp olJ sjfcll o^ c (Shapes) Jl5L%S» c5jA] a,L^ J5L=o c>^^-j 

-r\ <- 



aJ_»5?l Cj 



j^U&I fU, 



r" 



UJlJvajill 



1 " - — - r 

i ..^i ^i $jj ^L-fy J5CiJ\ ^(Deformation curve) aj^J\ ^^ . <\ 

\1__a ^ U- J,jbdi ^ u£i ^ii jL-it J^- (shapes) ^j* ^l^ <w>jh 

. jsc^ji pjs^-j tyjjJ 1 trt-ssJ-i jii^" -^^ o^-^ 1 L^*'^' f , -^ : ~ , k i^i^ji 

^j .v-Jj »jji J* y^ Jt5 ^ cK : ( First vertex ) : w ^ "J^ • ^ ' 
xjl (f i jL-Ai J^ Shape J<-fr J& W^l iSj^ 1 ^ •*-** c^ Max 

■,-.i J <... f »j JLu^^aJI jJalipJJ jJluW JULutVf «Uug f-1-1 * 

j\ y-^/Jt ^A\ jL*-l J^ olJLJdl .j^u iJL* ^j (Path) jl~. _,i (Shape) 

} ~* c5» J^i 01 jai^i Max— > (spline) -a^Ij -^ jLJJ 0^ ol ^ , ^ 

Max ^ ij li| diliJ .(Donut) SjUJl Ji* J^-ij .W ^ >£l ur^ <^^ 

j — » Uj» ^ jl—ll i>i* 0j^ ^ ji>^» cjL^s' (Shape) j£-i> ^1 J^i 

J ~iJl Id* ^ .J^jaiU tf jJbJl ^ JLp (i_^ Oi i_-£ i^j^l Ailiil . Y 

»J« — I fy^ak* o>-lj (Shape) J5li ^^Jaj L. J*>- «^k^ui <uU J Lai D? j^. 







3**?3i&W^ 






*r >' yf-jamm *NJ«r^ : '" TWl&tft <„■>-■, 



lzjV* JLx-JJ Lojll 3JlJl-i 






.aJUadl job- -UjJaiLl ^ aLJL- (jsl (Single shape) (J -»-~> L. fr LiJL iJ\<Li.i 
j_Jl *-u^ ^1 v^yJl *J»UUi chilli aJl* j»jbtL^j aS'jJ. ijji (10-1) iSLi « 

Break yl ik^ljj 7^ jl» ^j^M JJa^-lli viJl aA* JLjiwI (^ (10-2) 

.Edit spline J*u» ^ 




2-10 J^i 



^^^i dJLJJd c(Loft) J S*j-~>» (Capping) o>(_>~ f u*^ U. (Cap) 

j\ (Link) -1= i J jl group £*■! f (Cap) W J^ *A ^^ ^ ■ ^ 

.(Loft) jl-AI p-Jrl <~ obrt<l» a ^ (attach) J^» 

-rw- 



if 

1<L-A. i*i J<L=J o^i k-iJi j JL-il p-^Jri ^Ip (Edit Mesh) J-u* jJ* . Y 
jj l i_. J-juiJt 1JA J Lb-V ^jj-^l Deformation ^ scale yy\ (U^u-l . r 

.4iLi (j jjL^Jl (J,J JU«i4l *-~Jrl rt-*^- JJi*J 

:(Shapes) jJUail a^jJl ^loLl ^ afp- jJai" 

j4i— <Js J_, — i -up l$Ul4 ^ Scale iRotate cMove ^y oLLJl oa 01 
Ji jSL—iJi £. J5sj V <T>I oULp y;l Cyr ^p ^Wf (shape) JSUil jl-^Ai 
J^ — i c-bilS' ^Ua^I joy Ujlp ou~Ii!l ^"U j>jb^~.l dilJJ Loft JL«^I jjLSOi 

:j-^3^1 aJL*P J (Shape) 

5__>yJi ^Lai ^j jjy Uj^p Rotate OljjjJij Move .-jUwJ^i /•juai^i . <\ 
5 J nC - j' di— iAi j ,j — ilj cdi^g-i— J a~-L« ^5Cl J (Shapes) jJUail 

.x-cedi ;lLp Ji jia. V p^J-l jijj J*Ip oV (Scale) j£i j^j^ ^ v .'y 

:aJUl cjIjULi 

...oIpLujI jf jliaSI ^UaJl^y. ^L-ty OLW.1 jjP /\ 

OJjjjj v b. — J» j — • <T>I >'T Jj* Jjull O* aSl :Xform Jji~ jJ* ,\ 

.(Sub-object) Loft ju^I j ^^Ji oLilSOl aJU- f jb*i-i .V 
(Sub- ^_1p & of loft j~*Ji al^ ^ ^ ovarii C ^J ^ < g a ^ J 
a S> ^ jJ^y (Path) jLA\ j\ (Shape) JSLiJl U ^ object) 

— nr_ 



oL»_jLtjJJ Uijll <LJL» 



(Spline) Jb-ljJl Jai-l LJUai 45"yJl Jli* <j !>U-j :(Edit Spline) J -**• ji» . 5. 
.Edit spline Jj*» j ^.A' Break yV> jj> //> jUa^ Ji 

jj Jpj—S' «^ (/' J jJUsit (shapes) w>>*Jt /JsUlt Jl^j-l *LiJt i * ? k^J 

dJ !JJ (shape) j-w^l J^ J^' oV-W^i f Vfc -u~*di <J^ f o*=~j 

. (Shape) J&Ji *Lsji f ^ SAiU c^i 4 /l* M Max-* 

l« ^ f Jtf* j >JJ ^ J jty Sjj^l ^* W. ^-*=J> c^ ^ *^ Ji 

li j Ijj tJ UJ J^ (Shapes) >JJ 3-^yJi ^l-ii JtfLif ^^ ^V' •jj-iU 

Lib ^fl JJJJJ . jL-ll »Aa 3iU .141 Jl j-^.j j^-^ ^ *& Z ^ Ujj^i 

J i u ^i jH\ J&\ ^ & -«^ -^ u^ 1 Sapli «y ^ r^ • ^ 



\ -:•& i^ju^u ^ 



j,jS\ ;jl*u ^ j '^-A &\& J^J ^ r"-> °- • r 

V ^ Ul* ^ aHji f ^-l dlW c^ ^J ji-" «^ * ■* 
■^ l. ^y aJUi ^j '^>A &^J J Ul ^ 

:(>) J^ 

: li 2 _o bj*p -l~£ of aiy dk\ Jj£ 

. j^i ^ uli (Front) ^j-J* S iili J ^ j 1 — ur^ ■ ^ 



-r\t- 



SjlJiI oUSlSCJl tLj 



^ 



iUJi J^*i)i 



« vil !i OV (Top) ^Sfl <y=yJl SJl*U J ^yJl ^Jaill Jl£if ^Ajf . Y 

.js^jjl ioi aL4l ,_^4 (JLp^ Ja~°VI j^ 4-g- 5 ^ -A— «3»S ^4>yJl aJs>La11 

; ^^AJI jSLij jL-ll J*»rlj ,_/2-J -v-^ ^JL-^ - c^r*^ 

.j>L.Sli .jilii-l ^» 44^> (Top) u^yJl aJil; J jL-il J^l . \ 

/il_<3\ **£L> *\£\> ^1 4*r jl 4srjj ligi (Front) ,>yJl S-AiU $ ,ydl yiJt . \ 

:^»ji\ £M jX^i (Pivot) JbjJl /y j^s _r 

(Pivot point) £_Jswi1 1 J — » jf^. uli ju^ jJlS3 ^_f A&* *iL>t j^ 
jl — II £bii- >,- of (Pivot) jT>l ^ jijc, ^k^- ^iJSj ,jUs jLp ^^ 




J -A> Oi^ ji— J> ^ star f> wJl ^ aUL- ji^4 dJtf J-* :^i, 

.jLJ.1 .^jji . \ 



—r\o_ 



cj\j> JlrjJLJ Uijjjl iLJLj 



r" 



iUllJvaiJl 



f Affect pivot only jj Js- iaJt^l (Hierarchy) ^^l J-JL^Ji *-_jJ ^ . r 

.a^*Jl ._>> J,l (Pivot) jS"^l ^^ iJL^ (.i 

4 — *-*Jl lJw^ Get shape J^*^lj Loft object <— s-Uj^I ^ ^\ Jiii . t 

JSO :u--«-Jl e_s> ,y c?t ,ylS^) (Pivot) £ ' y {/> j» •& jL-Al <l>t 0^1 ^a 

.or»\*i£y. (10-3) 



OS/ ol jjl-j'Ij (^ J l/mI JL~onJl iJLp flyrl Jx; (PivOt) jS'jll DV5L. jjJu ol 

,JL~sM J^Juil ^f/^ £^ *»U>I ^ -^ (Pivot) jS'jil ^/i^ ^r^L. 
/ _^ J .U -A-Ju^u L_ui a_JL- J ju't" N dJUiJ (Pivot) /> 1«* J*U ^ 

jl ^ Jyu. Jb^l £• u^/Jl £^ ^ ^ ^ jS '^ ^ ^ ( Rotation ) 

:^ LT JUAI jJl&J ^yiJl oll^Jl =JU- £ Jj^» s-*^ ^ J^ 1 

. Rotation M-*-* ^l <- Shape <- Sub-object 




4-10 <>^l 

;JU^«J\ 2LJUP S.LAJ1 (3> Y— > • 



SJuJri ojbn&l «.b 



r" 



UJlJ*wJl 



< i, . (Path) jl—il L-» JL~~s*Jl ^-»* f W*W U^L*^-: jj JJJl 0!^^ ty 

: JL. U ja^^j l$*~; ^Jl VL-S/I oljiajLij (Shape) y^y^ ^Jaiil 

U» r U -tuidl csraJl (Shape) J^JI Li»j . J--siJl =LL* *aJJ l>*a=-t ^JLJI . y 
.(jLJ.1 yJ&l ^) JL-^I jJlSOl ^-jj <*V xx^. 4iS/ 
.Loft «- Loft object <- Create *Lsj-yi C _>J Jl J*ol .V 
Get jf Get path I — •! lAi»-l jj J^ yuJL ^yJi ^JoU j» jLJ.1 ^x~.\ . t 
.(Get shape fj J* j& ^) (10-4) J^iJl $ l-^ shape 



C? (Get path) jj ^ Ip y& 61 iiU^ i_~=t~» Vjf (^j^ 1 ^A"^ ^-s^ 1 ^! 



dj SO JU-I 4*Jaij ( _ 5 icdl (jV'yJl aJsaII J^" £-*>*J H^J ^ '-^-^r LJlS' 

tiji (j-jLil ^J^" f-^j iJ ^ .>A»-lj jL~> J5Li> jc^ •— -s^ t-wliJ'b/l <UL'«- (j Unvo j 

.jl~4 jL^T (Shapes) J&uJl dAJi JJ a3 Max 01 ^ lJL$i C/ £ jii 




^l j*liH*i,«nlj 

place 

highlight 



5-10 J&&I 



-rw. 



jjj^.j t(Pivot) aJjJl /> Jt (Path) jL—T Jd\ (Shape) J^J* Ja=j 

.LiL>. JcA\ ^j& ^kill J^LiJ J^Sfl J& oLJIJl>-V» fife £. cSiUJ 

Ol J j^i c ^!>Li LoU- jf ULijf Jli O^J il)f Jby L.JUP 4-iidl a.i& j»^>=I~J 

- U;U oiSli. jL-ll >*^J (Get path) f Jb~~J f cu-^l jJlSQJ SopliS' ^oa=-J 

:(10-5) J^^iJi j US' Sy*L ^U j 4^» p-*-^ ^ 
^\jiSll ia^A ^ Normal Align y t <»a*^lj (Shape) **=*J» JSLs. y^\ . \ 

.^>yJl AUil *^jj 0V5C J ju~*Ji aJLp. Ud (Get path) (Oa^l . V 




6-10 Js^JI 



tf^i/sSf (Get shape) jj J- J* of dl> ^ ty >-ll c-JL* >H 



-r\K- 



ia-Ai „uia ^ ^ujij^ji 



.^jP *WT JS^Ji JJj J^ J5 Max o? ^*i ii*j y->i jSLi >; 

i^U* oL_i c(Donut) Sjl— W > Vjl ^ > M 4,^ ^ :^** 
.^ jj> i,ljjl ^ o£j (loft) j j (ft *V~ dj& V -L^*dl 

. t5 _jfcl» ji Ii cr-^ &^ -»**-> y^* C^^ ^' J 5 ^ 1 v~* 

.;! £j| *^j 01 Jiji f jl— Ujil»- jf liLuf -Ai 0j& UdiP V^l "I* c^^^j 

jl_& l5 ^i ^kili s^i (Get shape) r A*^i jL-ll Li* 0l£* J -i-^ 1 

:(10-6) Sjj^JI J ^>' J^ 1 -^ ^ ^ : ^ -J 1 - 11 

.aJUMaJi ajijk-.'ill J^p- i*^j jl— < ^ (Helix) jj>>- J^ *j^\ . \ 

™ p 

. jUll ^i^i ^j*Jl ^Ja*i.l .r^ (Get shape) f^*^l . r 

siji ^ a J^ at ^...7 (Get shape)j (Get path) ^ fUAt-l a^ -.M^y* 

^ Ip J_^L d^j cJlT lil . JSCiJl .kid; U^ Ctrl -W< ^l>^» JS^Jl 

Ctrl ^ Jai->l .U s-'yv jp H*-j (J* Jj-^*«JJ *^l •** cr^y c^" j' j^-~" 

■^tuuljiiiS <i-iu>b jLui*' V-T-1 * 

-.^ «ll /Jaiil J5\-iJl OlS' lij L-J jjij 01 .«._JaT.^i JL*~=»idl SjLuu j«_^j L«JUp- 

j ?jj IJLaj (Instance) jf (Copy) — S' ^-«4! aj? jf ju^I ^ISCIVj ^jlo jLJ.1 jf 

ji *« ^ dJbUpL.1 SjJUi* LJ^J oljL^ Jf> tSf£i MaX 0^ AilaljLl ^■L^i^'VI 

: (Instance) 0-«^cJl JJU* J^- JiCiJl ^j __^ 



y^jUJJ UJUL-L- ^ ^y, 



of j£ jj» QA ^y c^T lil UJ ^ Loft jj J^ ydl jbo iL-ljU^lj .Loft 

A^4l ^ J*b ^^ 0j ^| oi ^ j^J, ^^ ^^ ^ j j^ ^ 

. L5 idi jJl^Ji Ijj. ^p (Instance) 2^-0 

JSL_^J\ 3^ t ^sAi j ^1 ^ o-tez JUSII J&Jlj ju£i 6 4i<3i ji 

•^ J^ 1 j&j ^-il o^ 1 (Move) u*- dKr ^uVi 

:jUc^l ^ i^L- o\ v^ -a-^I ^Jl&i *LiJl jl«j 
-* 1 *— M-* a ^l J«xJ J*J» £*> ^ty J<LiJt *_^ _\ 
r _>_Ju 0» a_iy- U^p Skj x-&\ jil^H j JL^Vi J^xJ> ^T e lis» ** jul- _y 

:(Move) u-*u-Jl jl ^Uu^l p Ijjf $.iiai _Y 
^ — II j JL-^t js\£ii J^^\ j£iJl Jy u,> jL^I ^ .l_*J| U^ t LJI 

t j »sM jiKJl J ^.jlJ L5 sdJ JUoS/I JSLiJl ^^^ :(Move) <-jk>«~^ 

.(Sub-object) x-il ^iSClJ ^yiSi ^si&i 

iJiS'b. Oj^j Ujup Jais ^pJkJl aJi* j»jlsaju-j dJUJU Ijlp L*-a .(Shape) jJ^LiJl 
p Ul ^ jl-JjI ^1531 J jUs-S/l j£iJl ^ i^-i <rloi ^ :(Copy) ^-J 

t_ £ cUJjJ .JUoVl J^Jlj iA—Jl «JLfc (jy «^U- jl iajlj (^1 J^-jJ ^/ 4JI 

SJjj Jail oJlft (jy (3 H^lj 3-«jLa»JI iflj^JaJl <_jL*»1 ,j-J>A Xajjsi\ «AA jLv*I^\ S-^ 

-VY.- 



SJuJfl oLJl&l tUi 



r" 



il*Jl J^l 



, j ^i jji^i J (^USfl JSCiJl jp **~j ^-Uji ^ : (Instance) £~J . V 

Jl Jlp 1.1c ^-S^j JL^Sfi jSliJl Js- jUj UJ aj.j4 j-iJ c£l ot ^1 

ty 4-jSl 4-JUloJ.I 5 Sjjkll ^ Uj Jai\ oJLA 01 .-l~Ji\ (jj'l^ll J^ls sj_prji\ 

.ju.il jfl&l JiJUJ ^ Vju ^Uty 
Cj Ss, dLJJiJ tJ^Juil jk^j of JuUSfl JlSLaSflj JjuJtl oLj'I&I «JlA j$U 

.(loft) 

» (Modify) «i»*.x*»H ^5-1 „!( (Crate) ,L-iutf I ^ j-» JLixM i.f .1 » 

t 



Aft 



ism 













l^^jprnr^i.^r on I 

Jj , •'.-V'X^'PijfrSRtSft'.*}'.!;; ,-]•; 

JH ■ 






7-10 jsdj 



-rr\. 



oL^L-JU UiijJl iL«L-i 



riUJi JvoiJl 



£— ka-« £— -* jL~.) a_^*Jl ;lL-p ^ i^L-S'l l=*-L*JL! jJL-Lcl jl*.. 



yja^>i CjUJiui^ jii«-ij (Jjj^ JlS^il jl <uJi> ,£■ *JplJL» AiLjslj 



d\ 



I . 



C_- 






:aJUI ._jL-.SU s-LiJ^I JL_"^ _j^jl*1i c _p Jl JUi^l S^U i_^.uii j* -ol 



«l ob- £ 



Jp yfcJl 



^ sLuJ^I aJU ja dU-j^ JL^ jiSJ jl i__£ V . ^ 
.cjljiS/l -k.j-i J^ jj (^i jt <r>-l ^Ijl 
.Jl~_4l (jJ^I £-i_l Jup Ju~_*_Jl oUauw _->V-Jtil j-^J ^j>j*i • V 

.cj^/ji*1L; «.LiJ*yi ?-_jJ ^ ^ J JL~_«_Jl aJLp cjLW. ^jy Ojli (10-7) j£-i 

:£_-_& <&£-»>£ jt_»l_4J £ldL__fc« ilu «Y_V 




8-10 d^a 



L_^j f.,.K..-T jSOj Jb-lj ^^p ^kl* j>L^_-b S-A^i cvbJ-T s^LiJl ^k-J 
J^iJl t) Li' jL-i.1 J^p S^Jboi a^jP ^kli^ <*-^jh **^j a- 1 *" ojUJIT _y__7 01 

.dUJb f L_U cjL~-JI -yiJ SJl_» £,\A\j .(10-8) 



■^ r . ff 1 1 e^JkiUaO a ' ■ -^j ** g^lr>l n it 



\Jf.\ - 



-rn- 



Ia~J-\ ^LSlSOl ( b 



jT 



iUJl JyaiJl 



1 _».j ji ts-LSJV' SJL=— j cJj V diii liU» jL-jJ) 4-^y^ «J»U» 4iL>J xJa^J 
U_*^s iJbil o^lj^rVlj .c->Ya*il rjJ t) 4jLja«i J_^Ai\j Ju~iil jjl£ll {.li^l. o*j 

(path pa parameters) ,-y «iOJi> ^j jL-JJ ^/>jA\ ^A\ aiU»l ovC« :>Jb- . \ 

.(path) <— 
<t Lijyi ^ji J Get shape jj Js- ^\ . v 

:(Path level) :>J,I jlp ^js*J,l iljipj __> 
ji_C ^o^d (10-9) J5Li (Path parameters) s-Jl» ^ jLi-i IJL* j»Jbu-i 

.jLJil 



y - Path Parameters j 



Path: [to 



Snap: 1 70.0 



||r On 






* Percentage <"" Distance 
j| <* Path Steps 

Til 



J 3 



CpMjtJl^Jl 



jM^^fcULd 



9-10 <Jktt 

«- — J J<Ci ^ ,j>o- of ^ gj| p a th j^. j ;uj ai^L aii Jbo^ ^ 

ji Li J^J, ^_Lp «_Jk. ^| _^ ^ (Percentage) JlA\ J> ^ ^ 

•■Percentage J Distance oy jfc*i ^ c(Distance) 
L-li J> ^ %l00<-0 ji: **J >od .-Percentage >s*l . \ 



_rYr_ 



~t>jj-i — H (j> ~*J\1* aiL~. ij>J aJU-I oU^-I^JIj 5^ J^-aJ :Distance >^t . Y 

jj — » 4- -ull Oli 4^J jl lalt* 4iL~« ^ La sjUaJ.) Siy^tll -jP J&M L /*ju 

* a (jiljjLi jJCj <?J3jxi\ *Js>liil xi\j 0^9 jL-ll Jjt lijii- lijj t*u^si\j£)}\ iLjaJl 

Js>j — k^-l J j \o ^La! oJLa-jJl iiJaJl 01 *l*i 01 S-£j . jL~<dJ oJLpOJrl CjljjiJl 

Loft <J -»j — =^jil (Path parameters) ^ — k*ii jijt ^ ,y Max J (Spline) 

.(copy) *>«~»j <u»*5j 01 Jby (_£JJl ^^jlS^JL! J*^-l . ^ 

.s.Uj^1 ^- jj ^ Loft (J^- j*\ f (Shape) <st-J\ «i* iJ &\ . Y 

.ji^ii.1 J ^^ ( 0ai« j5Li (jl ^Ij Get shape ^ jA . V 

Ji _i^aJl j-i jil v J *^'b (Path parameters) i~sl3 ^ (Distance) jl^ j&-\ . I 

.jLJ.1 J^t ,y> (path) Ji- d 'o*f*£\ **-*N 

3LmJ jl 4iL^ iJb»J Snap £>• _>Asi 01 Ajbi^j iiL»llj 5^Jl c^j^- y& (J 
- It c5jJJl -tlidV **»> ^ lT^ -^ ^ -(Snap) -tliMl fUa **-2i *ij** 

: jLJ.1 ^ iSjlA\ JjJJ- JLw :(Get shape) fUAs-il _Y 

^ if lilt Jfejj J»lfcWt 4)li- jijlJ J_p^i ^jJl ^Ja-ll J»l*M Ua jii 

4_^iJ ^JLxJi g;^ ^il tfj«il V^yJl gUslI ^^^") ^y l^j* <^ 2jL * uh ** JaS 
r Jb^L_^il JjS/l ^yJl ^Jm-U tfJW ^ s^V u^J (Splines) J»>iU j^ 

.*JLst J^~J j*l ^fj- £^- ti^* t) yr^y £*"" •^-'■A'^ li i 



-ru- 



ji (Splines) J»j — ^l ^ "-^ ^^ f v^ C^""* f-^^^^" <^ ^jj ^i 

Lp ,y« iiuLj! <Lv» jOl AjaLail Ji i— *X£ 01 iLLIp i_-^ej i_iJbi£ jti.ui»iu i_ wJ J 

.jLJll 

g;V Jl fcW ^jti-J 10-9 JSLiJt J JUbjyAl aJUI tffcJl jljjVl flJb^-L 

J^_i JLp f jub X e l>*Jl SjLs-V 1 lM : (next shape) JUI ^yJl ^JLiil . ^ 

. JUl (j^yJ 1 ^JaJiil cS_^~J. jLJ.1 

£*iy — - X *.i>^Jl SjU^I J*4 : (Previous shape) :jjLJI ^yJl ,4011 . y 

. jjLJI j^jjJI ^Jalll t£j^d. jLJ.1 JjJs> ^^Ip 

CrJ"-* c5i yr-^l f jjJl li* J* ju\ :(Pick shape) :,^i>yi\ ^kiil J»UsJl . r 

4_LjJ i^yJl 4»Ull Oa-f ifjiJ. £*j~Jl JjLsU jljjVl oJU (.tjbU^l ^^ 01 

:iju^^U gJ,LMlJ rf i n ii M t >* Ji-a. ^ jjuiaM fjf m ) . 
. jLJ.1 yip JlSLity Ubi il^p ^fcuu ^w.j CjA ^ a ss j^J, U^ tLtJl SjIp 

^>— Maxj j\ LI Jp ^^ j£a ^f ^ d \ c?ku ^ ...^^ 

dUiopi_^ a^- ovi 3j>rfJ .a^^i ^uli oJla ou ^kJi jjj, ^ oui^. 



jUjIx-Jl! \^>J\ iLJu*. 



.iUi Uiii 



<_s — 1* ^>S {}*** J& ( JjSlI) ^--5^ 5_,ji3» J^ jlUi o'IT Max ^ 

a ob^. jjp ^^lj Ajil>^ VmJjJI ol^i L^jl^.1 j^'lT jy ijlill ^. (10-10) 

rji^j^Wl juLft ^j <pl>^ 4~~^Jl lSj-JJI J**.) Ai^LiAl sJla 5JrUi dJL'l' 

>j-^rjt\ Make first r l r ^^J { J<Li JT J^ Edit spline J a*, jja; . \ 
\ s?j ^ cSj^ 1 cS 1 -»^>J liJJ^j .(sub-object) i«Jli ^ Vertex iu'lS J 

■ CSj^-t 4~i>j£- AJS>LLa *-« 3jjl>si» l!) «SsJ cL-J- 

ii. — ^ Ljvj^ (»jj a^^il tf. \jpjA\ ^JsLall ^iil ^ (Shape) ivl^-j ju-^i 

. <L«^y AaxjXj AsiaJ jji^iiJl iJV^* tj-:* 7 "^ £" ^^ ^J^* - ' 




10-10 &*& 

j, , ,_JLh^ Laojip Dj$o o^4 V^v^ 1 f-kLail j cSj^ y^ J 1 (V^— i Max — i 

<C=^J| ; '„ -■•-- ■It ii^p fLiJl jup jlpL^Jj 8^- ajAl oi* -^^j ls^^ d" 7 

. a^yJl *LLiS.I oy W^lyj tij^ 1 ilXs> -^J t) ,ApL " J " ^ '^"^ ^^ d 2 ^ 

(render) ^.^s^" vr- 5 L* 5 ' 'O 5 ^ 1 ljj,s Ji*^ ^^"* ^^■ Aj ^ f \o>ci>.\ jic- a;^^ 

-m- 



iUl J^aiJl 



^ \~*>f *ti^ ujbu— j^kJi J>^ j& <fy- (i°- 10 ) J^j -<^ > 

5 .;_< , jUdU ^yJl ^kLoil j SJWbr &j> (refine jt Inert)Jl^| j&r. ^j 



u-iUai.jjPjjiau 



*MgiiHii 






l^^■i*;-V•o:: , 3viS^!^S6i^i%E8rajSg 



11-10 J&AI 




vl SJli j^'Uaj jjp uii-^jp u^da*** M-s'x^-o x^^r //^ cSji (10-11) iP^ 

l^jiJ V'ljjl j^ £jVl tSjJUl J^>J |^ij MaX J 4^1^X9 "Vl |^l f JA1~J (_SjL~J 
I »\ .(yUaJ ji^ iJui^- fda-" ^m C5j-Ul ^ ■ 5jl ^l IJL» t(12) LflOJUi ^1 i__JUi)l 

j c?jj— ! is — hV SjSIjJJ c^ji «U>^ (Edit spline) f Jj^l-J tjyJl JLp jil50l 

. ILAlsJ .r^l iS^' 1^^' fJg-" JjJr C?^>JJ iJLAj i_JLvaJl 

:dJiJLL0j d!>j"ii^.< ZjuUtyA ^h< ii o <^-tf£>> f -V-t * 

f 4 — ?-_jiJU 3 alix ^ JjjkJJ i^jP x_bliU j»|jj5xi^Li CjLjIS" JUu*4 A^Ja^wvJ 

j (^ il J-UJJ .L^Ja^ j ^^S^ jl J^o oLtflS" i^a-vflJ SJLjL. ILiiJl «JL»j t4Jilil 

riJUll j^S/l dU*i 



—rvv— 



_>L« Jbt-JJ L^SjJI 3jL-JLv« 



-iUJl Laill 



ij.j^l 



u"- 



.ij Jlp- s~Ji\ ^i^JJ v^jJi xtuii js* tjjJ- oi v_-^ _^ 



^jiiil ^A c^ d ^ ^ ^-5 -^ J* ^^ 1/^^' ^JaSiij .(Spline) 

.il>JU» ilLft (^j-Ji Jb>-lj -las'- .js 

.ijjai-l j^ iJUJl ^-iJ Ailiil lS^S'* w.^J\ 
3^ - .^11 ojjllL; iiJjJ rj^ll i^J^ {^*& CsM LS^-'i V-i^ ajjj]\ jl — T 

^1 !>J\ ^^iJ Ailjt»j *o-yk» JojC- ^JpLL. i_-^jJ Jli* iSy. (10-12) JS^-i 







.JL~^\ 



12-10 <>£S 

:(Split) :Jai.^-» jiSV J*.J 5 4*i- J-»u-i»j»J» frl*i»l» J-^ *■*-* * 

(Single a_-»j \^cs^y ^A && J^ ^ Cj> ^J ^^ ^ ^ 
(Multiple -tj-J^ Sj_p Jl ^lj J»* o- J>( ^^l <^ Jy 1 spline) 

.Splines) 

3 *Jli)l £ M (Edit spline) J ^>> (Break) ^Sfi r U«-.L ^ cH 

S^_,J jl_^I J.—3LI J*uj yty U* .ril diJij Segment «*JUJl J j> Vertex 

-rYA- 



>Ju^^\ ou 



,Ltfl&l »b r^ 1 lH 1 



Vertex ^J-S J Break y$l\ oh Jj>J» Wj ^s 11 ^ 1 j' ^jT js*" 7 °J^ J '-^ 

:^t» Segment j 

u i .t i- ..;. oliiiii Sjjlll ^ ^j^' °j> J^ :Edit vertex J . \ 

.J^aill Jki OjSc 0^ v-u* ajjj J^ Spline 
j .-;l iuiy LgJ^ yLJ ^1 ^JslaJI J uvjji jL>^i ^ :Edit Segment J . Y 

.JL-^I jJlS^ll ijjlUl VyJ! ^^ ^cr^ 1 — ^ 

*^— id Break fUst^L v^y^ 1 ^tUll ii J^ Edit spline J^^. jJ» — V 
.(Get shape) il^jJI ^liil £J=-.I f (Path) jL-ll ^5=51 _i 

* Jjj OlfC Jj cOlk^ -kiU J^as 0l^« :>L£J J LJJLpL^J 4JUI JLpIjaII *^J 

.Lu*. ")^5Ci jl~JM ^l&l Jsju JSlio cf^S/l 
Jj— ^ <>j — °* t5> J^" <i-4^ (^.^ <jji Jw>i) (Splines) -UjJai-l ^1 . \ 

ejj — . cjiiJi ,_^j ^^ji ^uii ^ j^^i-i j£j v-j> c^jiJi J^ji . r 
r-^L- 01 c > : ...ji ^Jl—^Jt Js. (Edit mesh) Jj^ j~kJ d^i a~ £ u^ 

(Unify p—fcljJl J_^-y of jf ^ iJ^ jl u ^^1 jj, ^^\ (Weld) 

.normals) 

— rn— 



jU^LoJU U,J| aJUL, 



iUJl J^aiJl 



: Ju^l jjWI ^kau joSobIJI *j, 

(Skin a_lU ^L^k~ j jj-^i (Skin) <^ r j^ r " j,LJi Judl j 
cs^u eyijL*. a^ oJ» U* jj .;x-Ai jii^Ji jd*. jl^ dUij parameters) 
oL^j aL-i-ii (Interpolation) >ii-» J>j (Mesh) aSLiJi ttuSL ^i^Ji Ji, 
<t> uJl ^.i* ^ (10-13) J5Lij .^kJi (Render) .^u 

3a 




rO|*j#*tS 



PaJfiS'topsjTT 



-^-,,f..^- t ,...--^ i W, 
P'AdapKy^PalhStef* : 



13-10 dsAS 

jjju L~*» Uij jlisi i_jj^> c-iij JL~sM ^iSol JlW 4Jlixj ^Loj^VI ^-^ 

:4J-?.,,,Jlj 3jL£>JI Sx^iJl ,jy \jjLi« sJlaj JL^I (V^JI iJl* J^jijuj ailiS" 

.Zh± Jl «SLiJ\ ^ •jjajf J^; u^j 3 " ^^^ aSL^JI . a 

.^wJl ^l^iJi ^ J^\ JajJIj ^)ajl j i_jw>I 5ij53l afCjJl . 1 



-TY*. 



;juJ?i ob'iSOi fr b > iUjl lH 1 



_2ky:M 55LiJi ^ j^W JSCjuj (Render) \*j.y^ ^ a^i&i aSLiJt . v 

?l^ Ji a^jj^aj' jup sJIp aii Ojii cJjJl (j^ij c?^ 1 (Optimize) J-u^ f\J^u*\ 

.(Render) 

J__T ^ le (^jJUl yt#- ^ (Path steps) jl~<JJ djk-M i*U. j>UpI _^ 

j . lSj:: ~. J—S' Oi — ; S_^M (Steps) ojljkJ-l ids> ijj± :Path steps 

. - il . Uv . jjpj jLJ.1 ^Lp /gJl cjIj «i«a.l 01 . J^-on^yl jL~>» .JLp S.L2JV c^L ii*^« 

t ?» £ t ^H^° if*** 1 . CjLuAl IJ-A Jjis (c"' Cjla-— JLjI J>Ap iA>tl) L^iuto JiJ J iL«J,l 

?-l i'jl J_j — L> ^ — lp t^L-s ^iJl J.Ap :>-L£ f LajjVI ij-e- (Seg) fJoaJl JJ-P 0? 

A JliT O xjuJ jLA\ i Js- oLji~J.I iJlPj i^jljja-i-l JsJlP /«-aJjl Lixj .ill Jz^Vl 

• VM 1 (Mesh) aCjJl 

«•> — ■M i^ }*£■ OjSC. UjjLxi (Adaptive path steps) M^l cjl^ki-l jap jUa 

.jLJl S£> tjs- ~ojji J^ oip — ^ 
. jLJ.1 Jp ^i.^ ^JzL. JT J^p _Y 

a — -^l ,jfl — 50l oj-io" y~^ J^Ip ^ (Control point) pi^ <k£ J^ .up y 

. (deformation curve) — I 

c£ji> a ip J=u» 0_>& jLJ.1 JLp fLiiVI ^bjx^. 0l» y^- jJ> dj£j L>ai*» 

.JjvsLidl u h*j La .Lai:' JLSj jL~il 

*l — iii o\iji^ ,yUL- JS^ ^ 01 y> gjd lie. jjj. Jjj ^ -i£jb\ o\ 
^Jp L. DISC J ^^p ^ c^^j ij| ^| j,^ Maxj -aj ^ ^j jLJ> , j^ 

jl_^ (> _53 .?_^mJ| ^_* ^ uii J_^l ^i ^ Jic of L^. ojyj a^U 



jL»jJLx«Jl] Lvbyl iLJLu 



r* 



U3I J*Ull 



ysl jLJ.1 ^Ip fLiJl iuLjIwi ^jo of LiU^-t ^k^-j Adaptive path steps 

j \ soyjl jJpLall A*ly />-• kjjJ jL-il jJU ^cJl cSjJJl ll)_y£j L«Jlip : 7t-*Jlj 

aJsI «il A»lj-«J C£j^ P^y "^ LS^ LS*^ J*-*^ S.V-UI objl-u" (1)U JL~i4l j^l^Jl 



CjIj Jgj-I JJLP ^jmjiJ lJ^LjiX^j JjJU^si (JUjIS" ,jy ^Jj^l l£ji (10-14) 1&&J 




14-10 (J&a 

.V /^lj Adaptive >^4 l^jb-t jQj 

ajujI UlSCi <.<jju~j> Js" ow ^^iy (^ cjU-^iJl jap jjl>»J (Path steps) jLAl 
^ jbjj i_ij- ,^Wl;j jL*il JjJ? ^Ip J— &\ ^l£Jl JdUr aJU^l 3>_^ jIj> jj xull 

.(Render) jjj-^JI ^j &*j S/'liU ibl^i 

:(Path steps) jL-il oljJx* ^ .Mjip^ oblij^l ^aju ilUj 
.Jit olpLwil jUJD tils' lij Jit JSLi^ jUli oijW jjlp iJi>- . \ 
,j»£- Adaptive olS' ISl Jst J^Aj jl~ii oijW ^jp jj>- . \ 



TVY- 



Sjl-JjI ottl£Jl t.\ii ^ ,UJ| J^ 1 



i .1 juUi ^ji&i 4jytd JJs^ cjT im JLpi J 5 ^ j 1 -^ 1 ^i>^ -^ ia»- . r 

.c^Juil d'M <y J (Deformation curve) o_j-i*Jl $*^» J^U ^ 
.y^- js- Adaptive Olf lil ^lpf j£^j jUAl oljJa^ jOp jo»- . i 

t 4^iU,l gift & (Steps) ol>i-l 3Ap J.JJ 0> i^» : Optimize jL* Ul 

f 0*2-J 01 ^sku^i JIT' J&u, JL~^I ^'l&l ^Ja- VL^I ^ A>y 01 OJjl lil L.t 

5 »U^ (Refine) yf fJbu-.lj jL-il J^ Ja*ll 1.1* ji? :(Edit spline) . \ 

■ ->\ j \*-t - JJ P Jii" Of (^jjal-o dUi ^*J *l^VI ^)aS JjJs ,Js- SOjwU- (Jlji 

{.L^VI ~.^ •■ (Jp oJbJbr rt~j*"Uu c J t*'i ^" *Jj.-bM cSjJJI o-Lg-» Lrf^J yLvall jL«il 

J <uuj oJbjJrl C^j-JJl 4*IvjI 0l£* tSy 01 /«JaX«J ilJLil \~jcS\ oJL* Jb'lji •y. j 

a — »j ^ — il\ j£ij tejjJ- j»Jjj jl Adaptive j^ f- j->y ^ )*& ( _ r oJu 

.Uj-V dJjIj ^->J^- lil L«J 4JU«^I cSjJJl •>*■* i-iJb~ i_JivaJl J>« «\J t lilli 

.(Deformation curve) a^4l js&i o_j^l ,~>^ . y 

£— > c(Adaptive) >^ .a*j ^iUi-l *LiJ| cjLjx^ 4iU>^/ ,£^ll la* fJbu^.1 
3 — ^t^Vl l**J Oie- (Control points) pi^Jl i>UJ ^o; o( jUxc-Nl uyv i^-S/l 
.(Steps) cjljjbi-l ijp JJLS ^ cx^l jji^Jl 4ijjj ^ l yA\ ^usl 

J — r &jS cflj (Teeter) aj^l ^>^ j ^ j»lu j^jj ot ^k^j -jn. 

a_^-l J^*i^j •}/ S^b- <oV ^AiJl »IA jl?t jL^- y> (Teeter) JjI^JI : "^-^h 
cj^k; ^ «ol» dUiJ XU,y\j .^Lsjy ^^^^ ^ oiS^ ^ dL-tj ^> JU- ^ 



. C*.i\\ \,\ a *i\y ijJ- SA y (Teeter) a-* J^UJl J »ju>~jM *l£ili 

Lr Jd\ p— b«J»j (Shape steps) 3 jajsjli ^liJ3 oijld-l iOP aUpJ — Y 

: (Optimization) 

J r Jt. i Sj-i^l (Steps) oljja^-l sAfi- 4j_b>,Ju jL.yj j^Jl* J^ji=-^^ ^.j* 

J j L? J^ V>j*Jl aJsL«1I J^ ^ jJaJ CjLk*il o-Uj .^yJl ^Jaill y Sjji 

JL -L-ty «i«bUp^U yllll pjJl yjaiuj (Steps) oljJaiU jJjp JaUcU ^ jL-il 

;u-J^~^ Vs*^* V^j* a1?L^ L^jl! dj$ij 1»jup (Optimize) Ajy y£ dUJJ 

A,\ ill jj. i ^k» «^j d\ Max JjL4 U-wJ «a~r gJUi J*^ li*j jLJi ^1p 

^j ^kJl olJULJ ^aiss Wj .(Steps) oijtjLl ia*J ^-l j .-i^O ^iyJi 

:Capping :3Ja*Jl — T 

.jc,^ J! Jul* *LiJ| M-Tj JL^I yl£)l ^li JaiJ 01 UjjI IJI UJ ^ 

:«- y. 0j£j 4iU p^A j£i ^- jkJJ |*-»-^j ^i^* j* Max O^j 

bi L_.l c4#tf ajoii ^y y jt vJUa y'-&~ jil&i j* j^"" ^ °i 

.Capping 

^ jsf bop f Jb««i VldU Morph _>l Grid u»A> y J^ *^> £y ^ 

g^U (Morph target)-) Ju-il y l£Ji J fcj* r^^-" ^ ^J 1 b l A 

U>7 j Sj =USIj >j U^ j^- s-^ 1 <^ ^ ^& J 2 * I 1 bi 

lV ^,L> JS^io ^iSOl (render) y.^ (normal) J.i~ J^ 

-rn- 



iju-^i obil&l j-Lj 



.r" 



bjlj^l 



.(Cap) a-Udi J*l*s l*i» jl~ >-* J^ Js-tJl ^ ^^ b I :*&*■** 

,_, ^1 xlP jss«- JjJb JL-il t j J '^ Jl C^ J^ C^ J'J 1 d 2 ^ 1 O a5L ^ 

.(Skin parameters) a-JU J S.sjar_y oLk*il ol* .aU^dl 




15-10 d^ 



fu> jijjj *j jL-Al ^ip jell Ij^jjJI *I»L2il cJLS' lil LlJ j>iC>^i : Contour — ^ 

jl _Al yb^l 4*^. jjJt: \~*>jA\ /JpUil *l)li ajjbi cJlS' lili .jU-ll *Jli*il 



lil L 



.I . jL«il f. bjil JLp (jJUl JxJi JLJa*^ jLJ,l ^Jjz SjJjaP ,jiJ <i-*£ 

iSy — ~Al <_£:> u ^yjl aJsJLJU 4jjl^ ^yiJ 4^^*11 xJsUil Dls ajisi ^5j 

^ — » jifl l-JUt i_JU- ^ Jii j^flS* Aad> jL-il y.b^-1 OlX-» ^,p jJiJl ./ixj 

a- — ^ J^b J^ Contour £• ji^^A 09^ Oh o>Jl ^ (10-15) J^ 

.Contour £>• _}i^ X^k\ dials' jy^j Of CJJjf lit ojIpj .jisi 

: (Banking) — Y 



J — *-^J JJ^ J^ ** J sJ jL*^ Jj»- J"Jj> 4-^yJl aJoUII cjK lij UJ *&3*si 
.(Ja — U Contour fla^i-l o^> Banking fU^z-l p.) (Z) ojj^ J^t. JLp 
vii — bj Oj-osdl jL^. Jjs- a^^Jl ^Lliil Jil. Max 01* jjL* 0^ UwU*i 



_rro. 



oU^LtJJ Ujl *LJL. 



s" 



UJl J^iJl 



^tl — 111 OL_i j — & j^ b_£j UAiPj .^yup i^jj jLJlI Wlwil tSJd Uj 
•O^y 31 J*i* ^ u^ oy 3jii\ iSj. (10-16) j£i .0 




16-10 JfcAl 

(j__J=.j Sj «t ^ Bank iljto <2jUI JuiJl <,jljj pi^di JUTI eojl lil 

>OJ »l53l ^l* (Twist def) JiiJL -u^idl yjjju JSL±o 

: (Linear Interpolation) i^tiA pk«> jf l5j=— • pb~» UJ jL»M _f 

•jk£- OjSvj b>Ai*i j_j5^\ JjL> ^Ip ^ayJl «Js>L»il Jy JlLL-l y^>- aJl£j -^SC^ti" 
^ — *^ j< laj OU-I Ols >i£ jjP Oj^j L>Jj^j A^j*i\ AjaUil ijy Jliij alJrl OU 




linear * j*=«-» linear* jia-» j^ 

17-10 ja-^i 



.Jj^l^Jl Jji* (jfjJ (10-17) J^ 1 .0_p^ j\ ^Jo iSy^. 

J — U- j i»j jiii jiP £^1 IJLa ^ai oU-l iJLA (V SC^dl JL5~I cjjjI lil 

.(scale deformation) (j-LJil jjJo; 4jj-2dl JUjc^L. <_£jaj JSLxo 

:(Render) gtim» jj*u»i ja^L-a*. *f jut£ V-i-1 * 

: (smoothing) ^Ja-Jl Ji*s> — ^ 




18-10 JiAil 
j-^Sl\ v — J», _^i : (Smooth length) J>U JjVl i^jL* ^j ^jSl 
jl— J, L. > J_^ ,1^1 ^ u*, jUi , j^ ^ j^ ^ Max _j 

(io- ^ JpVi JCsji ^ ur j*j uye j ^i ^uii ^ ^ a^di 

.18) 

<^J_^ U^. ^1 ^klll J^ J^ _^ (Smootll Width) ^yJJ ^lillj 



oU^UJJ U-^JI UJL- 



j- 



Ull J^iJl 



(10- J^i .U* J_^ j\S- J^ ^LsLi ^ ^JU .(10-18) ix-jS/l jSLiJl 

.(90) ^^ ( ^ &y^ ^iiT t^ji Ji-Vl 18) 

: (Mapping) :^iauJl 0\i*elj Y 




19.10 Js^Jl 

(Mapping coordinate) ol — i^l^Jl oLJlJb-l j~kJ luLjaxil oJl* ?oat^.l 
*_* tUJi £wsjj (10-19) JSLi .JL~*M ^1^31 7tk*- c^Uj-iJj JLw^^tdl jL^. <oxi 

(Apply Mapping) <*- — jy >«^ d\ Vjl <_^= cjLL^I^I cjL'Ijl^I JLjc^V 

L$ — J jj—^. ^ !l ol^l idp ^^ : (Length repeat) <JjWl JLp jl^Jl . \ 

lg — J j j So /Jl oljil iAp sjJ- : (Perimeter repeat) -k^' ^ j\£-& . Y 

u Lp 4 ^Ljl. jjii cju^jill 0L» Uj^ jup- (Normalize) tji^jdl jy-^ • V 



-rrA- 



5jUj4I o>hJl£jl frbj 



T" 



UllJWJl 



. jjbi jjJl 11* JJii 01 4j ^- jviaII (yj 

ji J- jjj- j lll—i J_£d\ <jj^ yf Jj-^ jM^ 1 Ow J^t 01 ^^50:. :^Jj" 

oL_jlJb-l g} aJjsrjii (UV tile) «j_jv*Jl jl^>J J^k- j«»A5»LuJ 01 (^-t f (Jus^jlJl 

.(Material Editor) ^L-S^l *\y jj?- J :>^jl.l UuoljJl 
V ^L-^uJl aJ^p J jl^^iJl J_^i>- L**o oj^iil ljj^ai\ ^Ip (Animation) ^^>^> 

•U^* 1 *^ j>«i« f^"J jj^J (j^v. 




20-10 Js-AH 
o-« shape pliil f (Sub object) <^>JI ^l&l wii f oVo*ii ^jlC ^ Loft 

.(io-20) j£jui a ur ujiaJi ju» 



— m. 



.jL«jL«jJU L^>yl iLJL* 



T* 



UjlJ^aiil 



: (Compare) iu-bjjJ) ^NiijK jjL» iijLi*l< ^ J)„t * 




21-10 J^l 



,i, ...*-\\ jL^. OlS' liU f^ ^j* (W V^ 1 ! (^ <SJ> «^ iL ^J ^JJ t^J 1 

^ ..At 01 S' jl liL. ^j .V^jJ 1 c^^ ua ^ °' ^-^^ ^-^ (^s— 

cakes' jLil Ws» ^ ^jl* •■*& ^ (compare) ^H ,> ^ ^A] <L^* 
6i_^ ol y>\ Jiij-J i) (Pick shape) j j ^ ^ ot V^ 1 c^ 1 -^ ^ 

j( Jj ol^l jp 3l4LJ\ oljo'bJl *M^ ^ ^\ (XY) ^.j^ J* bUiPl 

.(Contour) j (Bank) jytij 

i_^^\ ^liil Of .JuT, g~> jL~*. a^ ^ Jl^ <£* (10-21) j£i 

.AJjliil oA»Li y^Jaj 

^s> j£ a, a^jUii sift ^ -^ ^ d"^ <& WjB ^ ° l 



-ri<- 



SJ-^I o-LJl&l *b, ^ ,UJ| J^ 1 



(J _JUM /Y/j /X/ -Vjy" ^ ^ -V^J! j 1 — «>=■ y^V- 11 t^ 1 f^J^ 

j;_j«; ^>;.,..r dJUi jl~ . jQl liA ^l/: /z/ j>I ^ -V~*^l jL~* ^> OLo^ 
. uu \j i ^i ^LWVl fUaJ j p. jj-^Jl l^" 01 (4*! 1 f '(Shape) a~^l 

:(Path level) jUll ,^p ^>l £b£<JJ s-UiJ)|1 tjju** ju*j -^ 
IJ a l^x — -J 01 ji (Path level) J**- <J ji^ 01 L.I* ^°j^ £&& i/^ 

:(Align) i\^\ jljjf j»ia^wl _Y 

:aJbJi 

jj^ sl4b ojj^l>- fr../7-i Ljv'yJi ^kiil i_^>t*J : (Align left) : jLw^JJ oliLsi . \ 
. Y ojy 1 Jji» (JU 1 j^ j^* cJjJl (j-iij OjSCj jLJ.1 ^jIp- ^JLJl X 

J J— ^ ol^lj 0J>j*b- jx^aj j^vS^xJl Ajaiil <_^>*~J : (Align tight) UV°^I aliLsl . Y 

. Y jy 1 J^> ^jIp £ j*za cJjJI ^^j OjSsjj jLJ.1 (JLp V*^ X 
j-i^s^ X,Y tjjj^ ^ cr^* c5^^ ! d 2 ^ 1 v^ : (Center) jT^-Jl . T 

jLJTj 5 — i-U^S/t l^i^rj ^ ajjli. siiu j ^^ <; J a jL. ^ (10-22) JS^i 

" — '^" tj ls — ^y^ 1 <^"^ f^J "^ -JJ ^-f- ^ ^ i*-**" *^ v-^ : ji^ 
:j^Jb)l Oi^iJl c*H f UAi-g dUi J^p ^ ^j ^jUt iJL^ jl« ^Sll 

.jiUl <JlC j ^^Jl ^i ^ j| ijlC j (Undo)) (WrljJl jj Jlp ^Jl . \ 



jL»_jllt<JJ UiSjil <U ...J „i 



T* 



UJI J^liJl 



(Get f-kt; — -1 f ^ ^jJl £k2ll ^ i=^j « 5 «i^ ^ jjl (Put) jj j»a?«i>-t . Y 

,iJ ;l iuiJl oJL» 3i5Lio« ( j£j . (JU-l ul£* JjjJrl ^yJl /Jaili ^oJ shape) 




22-10 Js-SJl 

-i -.•*. Ja_j^ jl (Delete) jj r U*j— .I f dial* cShape <- (Sub-object) 

.^Jliil as-jJ ^ Delete 

> Oj Zjj U ^l cLWyi f Ua ^ VjJ» ^^ sr > 1 p" 

•yi_J-l fc * ^j c hUi ^\ X,Y iSy^ e* jlUl d" 1 * ^ ->* ^ 

:aJLdl 



CJ 



K ■ *■; xbUll olft 



0> _jdl r l 



~* Y jf X g^y 1 J> <> V^j-H c^Ull ^—l . "> 

J> <> ^Uil *i» v— * Z JJ* J> c> *^ d 3 ^ 1 ^ > ^ 1 ■ X 
.i^jJl *i>liJi ^U^V 1 Lfy^-J^-J -V^ 1 

■y 4,1 iu. Y jt X csjy 1 j> t> V>^ d* 1 ^ 1 ^ • r 

.Teeter 



T£Y- 



SJLJfcl oUl£ll ,U, ^ iUjl cM 1 



«,L-S-. j—*j >— JJ J^_^ ^Ull Jay Z j^ J_p- ^»j«3» ^^ j4J^" • * 

.Twist oj-^ 1 fl-As^—V 

.Scale «j-i>- clJb=a-V 4jL^ a-^vJl ^Uit ^L^ jv^" . o 

(Reset) jj f Ubw— U ^jJl ^ ^ O'j u-W^ 1 j^ "-*- i »- c?* 8 **" 1 ■ n 

^ *;:. <J^b o/; o~-=*Ji ji— J* ^Ji sl^Ji ^»uli t> ^ii «">! • v 

.o^ill ^ 0151. <^l t) ^Uil oiA (Instances) £~J ^1 J* o-^** V Lif 

c „ ..,,,7 lu*. l«U4 ^ (Shapes) JlOty ,> a^Ui 3T>l of v^ :*&*■** 

^- -l Jj_^dJl f Get shape Jl£ity *l*ai-l Vjf Jv^ tiUJJ ^y. ^tLL. 

.ilU ^ tf> ^l^rlj (Shape) <- JlUI ^ji&J ^>JI ^fl&l 

J-aiJi jl (Bend) ^L^VI Jj** Ji* VyJl ^bliil JU- oV*u* j^iu" ^k-J 
^ jfl£j ^Jaiii lJu» jy oV >U- &j& 01 ^^ j£J c(Edit spline) jl (Twist) 
ji Extrude Ji* cjV^J.1 ,>*; flJbs^lj (Patch) j\ (Mesh) ^J. Ji. ^T ^j> 
jSLSS a~J>\ jiiS3i Jyft JUL j ^T ^ ^ jrtO ^yJl ^Jaiil Jyi Normal 

. 4ijyu" iU-V dJU JJ i_. -*Jll JjL*!l i_JJb- jr tilJUII 4>- jj ^ H f- laL. Jajt^aj 

: Jjty JLusn 
.(Shape) g^>)l J&i\ iSy^ fLb^-L, y-^^Jl ^JmII ( ysi\ . \ 

i^yjl ( jO a i a JJ (Instance) a^-J J^ Jd*il jja: ^ :3Jlill iaasJl 



oU^LtJJ L>j]l iLJLi 



riUjI J^ill 



j — *^o Instance jLi-t JLjo^i jl^JI il^s- s Uji o^ tSjj^Jt v ^iJLSJJ 
i* — ~j g\ — dJl ( * ? k — J (Get shape) jj — li £• U.u.^1 ^i I liij aJLJi oJla 

.(Put) jj cia^-.L ^yJi ^WU (Instance) 

(Animation) :<uw»j*Jf &l>La«lf (^jLc oi>»^La ^—»>t j ■ ■ t-' _£_0_i • 

^jpy«J\ *i>Lail (Instance) ?^S" ^L-Vl oLkull ^jU aS'y*^ fj-^j J^k* . \ 

.ij^syJl xJsiLflil (JLp iajalt O^Jbdl ^Lp t& j>£a ry*j ih^ • ^ 

(jj'i w — Lp 'a fj^^L* ^j^.j <j~kJ Edit spline £° Xform Jj*- ^^t^t . T 



Modifier Stack 



-W 



Loft 



3 



Mil Mil 



Selection Level: 



iiii^ipath ~3 



'■£— Path Commands 


1 


rPut —. 

POL.. I 







23-10 u^l 

:aJbll J^lji.1 d'M cy •*#-*=" j 1 —* ^ J^ 1 r* 

.(loft) ,/dlj o Wl u-^ Jl f 0N.U1 C ji Jl J^l • ^ 



Til- 



oJL-^l ohJlS3l ^Lj 



>UJl J^iJl 



IS -J* j*S\ ; ^J j\£ i£y~*jS jL-il J&\j (Sub-object) jj Js- j&\ . r 

.(Path) 

J ^1 jy'l &J ^yiJl jjl&l t5ji— Jl J^U L.JUP LiUlj" jUAl ft Uil .JO 

J ?rjj }U Us ai_pr_jil yljty L"lj .^b-lj -V"^ J^ *^I ■'J^J ("^ S-^M ttJUi . 

iajj i ,y a^-Ldl aS^I _/»ljfj .J-g^xAl <_£ jLw ^-J (Put) y* a^-lj yl ^^^ 

4 — wPyJl jJal ail ^glp I ga ..) ?* Aply jj^-iJ /"-^J jLd.1 ^glp O^--^ J ;; .U" 01 

J oj : j_>rjilj jL^JJ SjuLJI (Instance) i^t^Jl JLp JjUjcJI J-^-oj LojU yfj US' . 
I^Ajt^^tdl jU< IjlXkjj $.LiJl 4 ; < v . ^?t < luUJLuI ,Ja*j uual ^JLJl cj| JLill ■ 

4 >^ ^y j^ Lr^" <^ ^^^J «>^ Vl_j J jj/1 4J'jji <ui *->tib - jU. y> 

.£jpu wL^4 jU. Max «jPy l-AJ i«jt^S/lj JjiSll <o"jji ( »_ s ^b ^ ^j ji^ 

:aJUl cjLuJL jliil jLuil *wj 
.<Al Vj ^M ^ <s4 oV (Capping) <i~ki; ^SOr. V . ^ 




24-10 Js^l 



cjU^Li_JJ Lj>J\ <LJLj 



J-" 



l*jl J^iJI 



c ij c (^y. (10-24) JS^, . £JV jL ^ t LiJl aJIS^V Ubr 4,y S^, ilU 

-^_W ^-a ^i" Ufcp ^j Lji^i LjLu^ i)^ jL jj ij^ ^ jj ^ J^ 

u^ 1 <^- (10-25) J£a .<u^ J^ ufl* ^ ^l^j ^jj, ^ ^ jL _ 

(10-1) JjJ *- c^jjl ^Uil ^Slj jl^V *lj*f cJUi Jlij ^jijll jLJ,I £. 

.. ly .n. -fr dl jL»l j.^oJlj iw^jjJl jJaliil aJifc aJs1 »^ 



j_ (L^aj 



J.I Aiti ^j jt'1 jOiiil 




\ ' ' o^—J'' -*^- ^jJl jijaiil 



a£»u,l 


iLrjUM nlj^Sl 


jC>idl 


ajbs-ijji j.^Si 


0% 




50.1 % 


•UUj^ SjStiJ SjjIJUl 


5% 




65% 


a pn-ilJ il _»JOjji jut*o <*-!_r* 


45% 


■»U...H jlykiwil ,j*J SjjD 


65.1 % 





TiV 



SO^Jrl ohSl^Jl (.L. 



r" 



Ul Jv^l 



50% 



^ilii-l 4sr_yJl J^Lio oyb 



100% 






smooth J-J «^ jJaJ f (smooth length) j*£ ^ 0? Jlill la* J jS^ 

.4L. ^jfcU pjJrl ^otd jil&l J^ 

:iti hiWiM jLil* ^Ic aXj*LL« f&mj JJ)^' K-1-1 * 

.j^^^di jL^« (Instance) l=t«J i^L-Vl oLW.1 ^Js~ *& j>a* ryj jJ^ . \ 
t£ji ^ "*£/*!» {fj L^jkJ Edit spline Ja** £* X form Jajc ^a^o^i . y 

(Deformation iti^ mTiYtl Xdtfi ^ 6£mxM uLlLxu ^IditL/l YJ« 




26-1 J*-cMI 

: curve) 

sj — sjl Sail — ; tsy. (10-26) j£i ia~~*dl ^Lp J sLiJ*^ k^ Sbf ^ 
a^-^tdl jL^. ^ s.LiJ'yi oIj_^u~« Ji£ Ipj^uJl a*_jJajM 01 ftp j£jui .IL^o.^ 1 
J U J ilj^jil Jajjai-lj t£^l ^LijI^j JL^otdl jL*^ <_Sji J-iif 4kidl Ja^kiM) 



— riv_ 



o\ . aj __^Ji aSLa j* ^s Jtf ajjiSli -b^kiij (a^jjj ^ujj s uuvi oLjw 

j ^-1 IJv ~^ ^^ 01 £k~J ftj^dl SiiUj 8J ^JL j^SUdl ^>^. y> ^J,! 

.Y jj^JJ ^(j x j^JJ 

f' — J^ ■ il — «J ^^0*. lili Jtp^l 4SL3J1 pj ^ (Snap) JtiaMt f\& J*jy . ^ 
J— «*" ^ — -» >* JoUsWl flfci 01T, liol Js- (Snap spacing) iliWl 

J_^l oj zs aSLs pjj clO % (Scale) ^Ull syu ^SLi ^J j SjLjJi 

cr— 1* j&& *J a-* 5 J»teNl fUai Of /Uj £. AnUja 10/ (twist) j (teeter) 

teeter j scale oj iJl tsy.1 !A5o (Make symmetrical) a^I ji» Lib . Y 

il)l OJjl lil J — o^J jji Libj tajuidl SJLaLj tulj^l Jaj^J" (j jJl IJLa OL-Jla^^j 
■Y jX CS-jj^ i-)_p- "&i^~« ji ^Lx« diS^s- d^j 

1 >-•>-"" J? I aj 01 > lil )JJ J Om^ tdl jL*w» jA <_T^r *_J-^JI ,i?«> (1)1 j5 Jj . V 

jl — u*A t _ 5 — Ip Ll£ L>iuo ^ allL^m ^jjayJi ^bUll £>\yj (control point) 

,■■ J 4jI» «Lvi» Jill xJaLttiL) ,*S>j>0 Oj^iuJI ^e^ti/" JSwi 01 ,>» n-tyljj . . >>. t . M --^Jl 

(adaptive ^i^oJl jL~l! oLja^- juji^ i^-adi jL~« (steps) oi^W :>>ip . I 

Lp j^Jai »_jJuiil Le 5 ^ -u-sii a_^idl 4$L-iJ ^idl tjJs. fS-s*£ path steps) 

cjl ~ll Jlp ^Jl ^LiJ^I obj^ ^ c5_^— JS' (^Ipj jLJ.1 j» ijk± JS' 

J^-ju IdjJ^r cj\jjz~uj- Oli I jib* (Adaptive path steps) py OlS' bU 

. 0r idl ^ Jl o>Laj _ piU 4*£ JS' 

^sJa^ Sjbjr (animation) ~& ' j^^ $y»j olju'U ^; 01 ^k- 1 : ^hsaU 



_T^cJU ^y^j jjaj" ^jki-J .o_ r iJl ^^J. pi^Jl -bLi j^S Jp aS'j?^ ^j-j 
.(Scale deformation) o-Lsil oytj ^jas-Ij J\£ J^»=- «->*-«j c 1 ^ 1 w^ 



-rtA- 



Sju-j4i oLSl&l s-Lj 



j-5-UJlJ^uJl 



.4JU-I Jajjj. J jj^-^il Animate jj Jjui . y 

.jL>jbr jUsV (time slider) cJ^Jl jJj^ !_^,l . y 

;l ^Jlj (Value) 4^*1)1 JL«- c) »4i^ **** J^' J 1 (»^>dl akiij t-^^,1 . $, 

.aydl 5iiU J^t t) Ob^-jil (Path percent) 

:(Scale def) u«LlS*I' ^J-**" f JJuhiwI IJ/.t . 

OrJU-JJ 4j_j5 Cjy 0j>Oj .(cVPyJI xJliLdJ X,Y ,_/'W^* J > '^ p Ji**^ l^»^>tX-Jj 

(10-27) J^ A .Ju*«jwJI jL*^ (^ SjiT^rA^ jjp v^ s, / : ' (*J»li* a> L^LbtLunl jup 

Uyxj 



alu iJeiuimationO!) 






1- l:jp;. . . .^"|3D , . , , , 1. m . :;■■■: .1 30*1 




iJ 




iffip^n j2liiMM<tl^l;<MSI 



10.27 Js^i 

.jL^JJ Libi tbj>- Jx*. .,. ,cv»ydl <uJaJL« u »\Jl> pJci S~»x- (^j«Aj jl^*- ^ ji 



: (Twist dcf) JliuM 4j^m f>\±i£*»i T«V»^ • 
: (Teeter def) ,U»uW <uip«u f «.>-y. ■») y> m y m ) * 



Tii 



.X jy 1 Sy (Teeter) fUau-L jl~*. ^y <s y _ (10-28) J^Li .cs^-f i3^=4 



28-10 cK^I 







: (Bevel) >,,«,h;ii„» <o$-uu fSsHuiA t-VL.1 * 

1J » /"Jbw -Jj .(Chamfer) v-J*^ f^-" "U^ ^4Li^ : l«Js»jj *yu y>\ lJm> 

oJ a>j Ojj pJI <L*i> yJI AjsLflil ru> JLsr ^S^ij i_JaJlJI Lajcij 1( JUo)/l <L<Uii3- (jP 

•cf^i i?rJLc cijb Ji (Bevel) J*u^ J*j<x~j oi i_^ ^ lySfl 
.-u-jSfl (j^J fUi^l J^ai- cpjj Ji j( ^.l^. (Render) jiy&> ^\ j 



-ro 



ix~£\ ohflSCll t Lj 



t* 



U)l J^ilt 



Lr -Ub ,__ki «^ii- u^j aiiib* v-ki ^yj ^5Li t^jj (10-29) JS^i 




29-10 J^J 

tjj — >-l ^j jdU-l >^ J <oLli* gjLJl yiLiJl ^SlSCJlj colJL>-lj ^ »- jL*D 

:(Fit) ^il! ^! ^JaLiL A&?\ A.V 

oU_^t f.LiJ^ 4jj3 Sbf a^J colJUi. Sjlp yty IJLL ^j ^'KJU y^^l *kailj 

— S* a?M\ JaSLJ.1 oiA Max jjJ^.SJijw 

ySity -kJL~JJ : Fit X 
,^U-l.ki~JJ: FitY 
jL-ll «j>p ^ yjAJlj ^^Ji ( *kiJJ: loft shape 



—?o\. 



jL> JLkjJL) Ui?yl <Ul«»L* 



J~" 



AUJlJ^i]! 



r « ^. ^ ^yJi £kali f <^ ^U-i -kiUi ^.j f Vji ^aSli iiJj ^ji 

^Urij ^aty jiU-ii l)I cr aS '' Ljl o— ^ s^V 11 ,J ^ '(10-30) JSLiJi j i*r 

L-jiUi JSLiJU X yJUM jj^l <l>j£j (top) o^yJl °^ j JaSL«li ^j J-ii. 

.4^1 JaSL-ll j^l . ^ 

.Loft f cLiJ'yi ^jJ Jb- jZ\ { J^^i\ jL— ^iJl . Y 

.^.yJl Jaill Jtc. csJJl JaiuJ.1 ,^1 f Get shape Js- j& . r 




. in 44 M444- -H-rii- 



1:1 






30-10 J^ 



-r©Y- 



aJU^I O.UI&1 t Lj 



J~" 



Ul J^jiJl 



•Fit jj J* j** 1 f deformation i«Jl3 ^ilj cuV^ull ^ ^l . a 
Oi !./?«•■» o^" — — • <^J — i^ <^ (i i (Make symmetry) jj JjiiJ <_u_jt . o 

iajj -ii ^i <- Get shape J^ ^Jl 4- (Display X axis) j j JU- >Jl . n 

.Fit X ^1 ha...*^ OjJud\ aJliU oilji^i"^ ls^^I 

^l_Jri Jai II ^l <- Get shape <- (Display Y axis) jj Jj> j2i\ . v 

.Fit Y j^JL*- JslL-a^ oj^JI 3aiU u^ijCL^.'y 

.(Generate path) ^ ^iil — a 
.(10-30) J< ill j, bull ^ij (Fit) oydl aij^ ^ (10-31) J£a 



HI3E31 



» -*^ >f ....— *^i*- ■ . — -*. *■ ■■■■'.■■ «.—<—■, 



r.;::.|Q.../...:l38 in,,, ,wbJ 







*ir 



-fc^Illlliife 




VSffiNB&fcNm 



31-10 Ji^J 

:(Fit) £» J^Ul j IgJL*^! 4JUI juM_^i 

. JjJJl ^ 1^ ot s^ Fit y yJUrlj .Fit x ^aity J*i~il . \ 

c — ^j uii^Ji ^ j tsjoJi j^ ^i ^i&j ^i ^ jf c? t s%lJj 

.(Edit mesh) Ji* oNji~ j-Ubt^L, jb-lj JSCa ^ ^ 



— ror_ 



-lU^lx/JiJ \^aj>\ iLJLuo 



r 1 



UJl J^iJl 



»l_^l jj .(generate path) jj J^ yiJl ■**; -v*^ 1 jL_* j_j^ ^-^ . I 

:Fit Yj Fit X J* h~* »JUJl olJUtll 




CUT 



.(Spline) J^-lj -^ Oj& 01 <^~ JaiLJ.1 . ^ 
32-1 c^ 1 .aik, 0j& oi v^ ^l-^ 1 • y 

jjA <J> J^ J^iJ Sjji j^~\ j\ Jji otU ^ oi ^^ ^ ^V ^ V . r 

.X 

^JUM j>l ^kUfc, 01 ^j (Under cut) iS ~-t L. csyi Ol J^L^U ^.H—i 
•dJUi ^ (10-32) J^i j ov^ ^ ^ ») - kjL ~ il C <-^ Y 

: i5* (Jj^ 1 3 J^' : '-r J J l * ^s— ^ : <J^ 

j£ jJl J UT Top J»j& SJLiVJ J JaiLJ.1 j ^yJl ^Jaillj jLJ.1 ^iit 

.(10-33) 

.sjb-j 240 J>j <^j^ &^b y^ 1 ^-^ r" jl ■ s 

J IP JjVl SjjJJI J«*l j eJ^r! ^b f-^ ^^ 0**>A C&&& p-jl . \ 



-r°t- 



Sju^I oUl&l «.Lj 



>iUJl JvaiJl 



■ WjN s Jj^>J J«UH ^ (10-33) j£i 




33-10 Js^ii 



.^ ur j^mi jlp ^ij ju^i ^ji&i ^f ^ 

..Lt^l c ^ <j Loft ylP >Jlj jUil ^iii . £ 

.(rw=Sfl ^yJl ^Ml ^ jjjij Get shape J* yul . o 

■Deformation ^ Fit jj ^Ip ^i_, o^Jull C ^J J^ ^ji . n 

Display X axis J* j& £ Make Symmetry JJ^' jtfjt ^jud! siiU ^ . Y 

. VjUU ^sity Jai-U Jf- ji\ <r- Get shape jA { 



\^tiM_iH«\i 




^U-l -ks~A\ ^ jil <- Get shape J& j&\ f Display Y axis ^ y^ . A 

.»^idl ^yi SJiL jii-t /<? Generate path ^ ^\ . *\ 

:JLA\ J_j1s. (JLp j£\ *~&_f- <*^l«-» A-^J ^ywai SJuJi ib-jil 

^L-^il JLp fr Uj^l is y^j> Ja^l (Path parameters) jl~ii cjLk*» *-Jli j ^ . 

.15 Js> Path level 

>r ^|l ^.yJi ^JailJ i> ^ l f Get shape ^ y^ . \ \ 

.J»yrH\ y^jJl (^kail 4> ytt f 15.01 ,> ^V 1 tsy— M . ^ Y 

. ajLLJl u.>Jl ^ 90.01 ^ i^S/lj 90 cs>^-ii ^ ^A C^ & • ^ r 

O 6 ^ dl—iij (Smooth length) j-J* ^ £^ (Surface) oLU £ -^ t 

^kji y _ ^ jW^. e-r Ji ^Su ^ ^yJi ^ J* Jiavi 

.Smooth Jji*- (jJaJ 01 a* UJ ^ku-; .ji* jUU ll* Otf" bi 



^1 ill jJU (I liL» (10-34) j£iJ» c) ^ ^> u^ 1 J-^ ^ ^ 

^j Ju^l j/l&l ^1 ^ 111- Jl >^ j^ «> V^ ^^ 
.(Shape command) **Jls $ Center ^ ,_*» f £*& •■*— * 



-rot- 



- - r • r* tt 



Boolean 

i)ul j. 3 jiSJ ys (Boolean) AJiJaAl oLLuJl ^IjI j»lJ5tL^b |1 ._>.o,. / g:il 

SJUl — J jiSl SJ&Jil oLU*JI ja\$ J^U ^ ^^d! J*£ 3 DSMAX 

3 — jLoJl Olj »m jjiJl (Operands) vJaill ^l**Jl ob'15' OLf^Jb Cj^^ 

.(Boolean) J LaJad l 

\ — 4 v — *y {^ »^ J 1 ^ u^l^ jU (Operands) ObJl^Jl OIJLa 

.Li^A~ ^-aSCj UiLk^ Jl J^JlU *Jl£.^l diiUar. l!^ 

gr- 11 £*b — " dr* 4^1 o* l - jl ^ (Boolean) £jj ^ s-^l jJl&l 
^L_l**Jl ol_dir JSL_A jou V U^ (Boolean) ?-5kll oUL«Jl juaJ 

.oj^stl (Operands) 4*iW.I 

uo'L_T t)l_-ij o^'l^Jl jil* 0^3 .j^-V cJj tf\ d SaJ^I (Operands) 

— r<5Y_ 



jj jJaJ <-)• ^~ *« pt .. »T .ryij^-\j L»i>JLJ klJjo L»-g-«-» LpLiJ oJli ^J yff a".,« 

L y3 :r -x}\ Jiljj 0l» 3 Ds Max <j a^aJL> cjIjJIj LlL <.'& j>*za ?_yj U^^lfr 
.1 &Uj15 jJu Ljlu (Boolean) A^SjaAl 3JL*Jl y\^\ Is^^pj <i^y. tiJLi yz^....j 

aJL<ut« 7^-wiJ 01 jj^-t S.i?)^;ll JuJLjdl O^J ,W^"J ^z** <_p-"H Ujuj .^-l lJb>-lj 

a ,s,WAt oLLoiil ^ l*Jl ( JU J cu- % yi J~£ c_w>- ^ Jbw .ijjj' Jv=iiii 11* 

.J^»\ (Boolean) 

: (Boolean) 3U2kttl uLUall j»ld£wl uLu/lw! U\ 

(Boolean) J^aJI 01* ci_~- U-l c3 :l^JI JlS^iS/l ^y ^^1 tj3 US' 

^ (J j , r- jjpr iaJU-I ol» t)) 5_^iJl J^l c£^l (j^^iJl p—l ,y J^- 

j a tMax j*^ oIp_^ uy AijLl« goJ (Boolean) -J 01 .oL-MjJI 

t JJi^ Ji* jJuj 01 j&L *JL^J\ si* 01 £• .:u~^ oLnS" ^ 0j5j X,j\A\ 
jL-j.Jbr jJlT ^is viliV -11* cMl C ji ^ X> ^ ! O $ *** ^ 

diiij Boolean %J tf V* V J^ *^ Max o^° r 7 ^ U * !l °^ 

.Operands (-ji^j^y O^^ <y 

.(Boolean) =L2JaA> M-^l >* dr* </^ u^ 1 ^ ~ s 






jiic. ^jUJI Jj-s>iil 



<- Standard Perimeters <- Geometry <- e-\ — ^V 1 C J — ' ^ -^ ~~^ 

.Boolean 2 <- Object compound 

.^S}\ j&\ JprS/ (Operand A) O'ill j* LS «ill jJl&l 

.(Operand B) ^iSOl *UiV >*U- 0^1 cjf 

.UjL4b i Pjj ^1 4;JaJadl JLLjJI (J^ 1 j r L>: 'l — -f 

. jUil j&\ ^\ jr (Pick operand B) jj >J1 — i 

cJL_5" IS} c^bi^w,^ cJlS^ lit L-i JLjJlpmJ L^jjLi* cJ? Ji oLjISJI il)j 

.j4l Ji Oj^j (Boolean) \Jk&\ aJL*JI yif Oli dUi5" 

.2iiJki£ ynilii c^jJj 2LLxJ| JSCi jj*; 01 (1)^1 xJal^J 

,4jJLiixJl 0LiS7.il /j-4 JbJL*U *4Li^ d)j>j aJLuJI JlSLil 






an Tiur^r-iin- 




(Subtraction) £>Jl .jUAJI j^^^j Ji. jjl£j| J^jj (Union) iUVl 
f J — * a* J^i (Inter section) ^tlUlj .c^Jl Ji* ^ll ^ ^'15" £- Jsy 



yp. ^}A \J\ .(Operands) MW.I 4JUJI obJlS' <u^ cj^I gjJiil v-jjdJ 
J— ij^- ^ia^-j" il (A-B and B-A) objjll OijlJ-l U* jcl.-JjiJI ^Ip jl«j>j 

.(11.1) j^j J^LiJl j!>\^- j^ ^^JaJ S^L^l CjLLjJI aJLa 

4jAJa^4 aJ^p ^IT ^U f (Operand B) jj J^ jte of ^ ku.J : jjJL£ 

^ S2J.I ^1 fxil Ola ^T B ^JlS' cj^^-l lils .Jby" US' ol^. sJlp jA B 

B ,3-ak^ (jj'l^ Uai-I jj'l53l JL^ <^jaI bis cJL^-ill /^ LS ?~J (B) JjLJ 

.j^~\ B jiVT s.UsS» JJ Undo JLp ^1 ^T 
•a^t-yi t^UJUaJJ 4*44*^11 — tutSJI !JJ 1 
of j (ir-*^" 3 Ds Max c3 (Boolean) a^Sjaill oLLjJI j^> ^ j^il Oi 

(Boolean a jikdl a JL*!i oUjIS" JLp J*££j Jlj V s-*y.t 0°'^ ^ 

.iUai^ objbo operands) 

(Stack) ,j-j£i» ^ Ui^ 1 *^V ls^ -^ (Operand) J\£ JS" 



-A-V 3 



oljUil ^jIp J^U ^ a^dl ju (11.2) JSCaJI .^>l jJI^I c5j^ 
.(Boolean) ^/M-l S-^ 1 tj^ 1 frUj ! f ^ ^ (Track view) 
^ 1 -■■T- lj ^^J jLsU ^iJULc dJUU Boolean «-■*> u^ ^1 ^ 
.(Move) v~— ~ J» J — * yr^>^ -M 1 '(Operand B)-^ Jsl\ jil&t 

.A^ajaiil aJUjJI 4^^ Jsuis LS V AjV a^^slj 4S"j=~ Vt"^ ^rfrfej 



-ri 



4jjLLai»]i CLjIjLulII al VVhiib ajOi/n'ill 



j&c ^AsA\ (Jjuoill 



j ^ a::\\ J\£li ^~Jl £^il j£ JLakil U**Jl ^ SJUl oljUU 
j: — * Ju. : (Operand B) B ^j J\$S t5 fcill jJl&li iJ^fcJl oVU-l JT 
..Aj.u- (Operand) t^^Jai* jjIS' £-» >*-^s ^Skdl aJLjJI a^i; LI cjjux* 

(Reference, copy, instance) ^ — ~J £ — L*aJ ul *Jai-J dlil /«-• juJlSCjl 

(Operand A) Si j w» jUJ-l li* Jt. a* jj ^i (Operand B) ji&S 

il_ 4 J~*U fc^ aa.Js. .(Boolean ^ _/& Ujulp ^JL^. jj£j ^jjl jJl&h 
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2-1 1 js*&Jl 

W-W ol (t5_, a cjf) ^j| bJlS3l ^ (Instance) £~^ dUij JUl 

Operand B 1 ,\k\ J»I ^ ^, >V Move ^ f lJb ^, ^ ^^ 

.Boolean_il ^ obil&l ^ ^f J^ ^jiSCb ^ Ij^i 



_m_ 



jU JjtoJJ Ui^Jl aJLJLu 



j^S- c^jU-I J^aill 



.-A - jJ-P- J^a,U JiS'yd.l Cj**'^I (eAo L*~rf ULL* «lJLp jjJs> *£" j>Cj> 

,J>j\ — p J,] J^ol t(Operand) ^y jj'153 (Instance) 3>~-J J-«-»J :^a^J 
f.l5jj oyiJu jJlsM ^yiJl ^^1 (Copy) 7^4 *i f (Track view) oIjLJlI 

.(Instance) a^^lS" :>d5t ^T ^JlT ^ il*A\ £ 

^L_50l jL^ jou 01 ^Jaa-J (Boolean) s- 5 "^ 1 Cf^ frLiJ l f 01 o*j 

c^jljl -i-t tr «j ^ Boolean j*l£Jl J*^ £jJ o^ (Operand B) ^Jb 

> 

Operand B ^Aji\ Jati J&>\ <-J»i^ <oS/ ji^ jUU li* f a^.l 
xJ ouT lil UJ aJKj^ 0j£ 01 o^. ^UVl jrt&l ^^ al -H^ 1 a* 




jy'l £s" hj- 



3-11 Ji^J 

rjK jl*. i jv-^l lii J-tf j Move i_^—3l jLp 1 c^wbA^I 



-Y"\Y- 



j « oU i^J- JlJu -I Aiyls 4-A> y^T Operand <j^ jLj^-I Oj 

^Jax — ~J ,iJjl Ijlp (Track view) oljL-il ,j^jLp ,>w> Operand oLJl^Jl 

Track ll j-*-^ ^U« j^ jlJ-l \1a 01 ii-^ Ua (Reference) a^~J xjl^ 

• view 



</V Jj — ~ ^J^C g^ 5^1 tiLSCc (Boolean) jJlS" oLuf of Jbo 
J — ^" ^ JjVl Sjll J .(11.3 j£iJI >j|) Jo*il c J j^, Operand 
oL^JlT j-j* cf\ fr LJ«;l jv—jl. V Boolean ll jJl&l JjJuj ^J L^j 

j— *■*» Ji^*^ .i/J&l o*^ -^ ^ uw J-^ 1 tr-^ 1 ^i 'Operands— Jl 

^l_J3l j* j H .Operand—!) Ufli ^y. ojb£ ot £-ls£ Operand ^J^L. 

(j-J-Jsil j*^p Jj*, (^1 .k^ ^i..,a .^JiSC jN/l A^iuJ ,jJS\ (Operand) 

i_Jkil 4_J^Jl J j (Operand) ^IT Jp jj, Ijuj^ L-l_, Uu^j 

.(Boolean) 

ls— M 1 .y 1 — ^ t*j=-* >^ fji- 01 l^ Operand ^JlT dL^ 

.(Boolean) jJlT t> ^ s (Sub-object) 
*4L_^ o^^l UlT (Operands) oL'l&l JJ. ^^ ^JU-I e Ju> ^ 
^o-i^ L_A (Operands) ohJl&l oli ^j^ fcjU^ ^JJi |j^ .^j^ 

: (Update) OljL-M d^J^ —) 



.JuSkJLl 

cjL-jsI&I o J — ft cJlT lil UJ itSj^Vl oLJlSOj JjjusU U^ -^ Uul 
;L - %> i— * ^ — *s-^" t) ^a ^^-j lil .(Operands) oLJl&J U~J 
cS^— ^ jW^ .i5j— *Sll oljL_J-l ^ a^lj J| Always ^ iioJU«Jl 
p — a* ls ^ j^ 1 'J*^^. ■dijjJj *k*^ j^l iiJaJl y> (Manual) 

p ^ (>"- hr^ ^j ^l»jiil *^ M (When rendering) j.j^\ HjJ? 

. J jSlI iiji-^- OjSj *y 01 V^j *s*^J CU~J 2LiLJl jjj-^Jl Sijs d\ 

\ oSj L«uUpj (.ih^j (Operands) cjUjISJI f Ju\ (1 .^»..^.jl ojLJL-p f±j~-d 

aJjS(I oiJuJi^l J,} JLp ((Boolean) ^^1 oLn^Jl J^ aJLjuuII jJ^LJLp 

j, Si (Instances) t^JI el* cJlS' li} b>l l^abT ajj (Operand) ^^LS 

5 xii 3jt«iJl (Manually) iJj-^i L y^i <^->^>- f <yj j^Z*d\ <jj**a ^ij 

.aJj>-lj 

£^— ~ 3 (Boolean) 2 JjaJ,l aJLjJJ ^yili jSl£Jl Jai J^-aJ L.j^=- 

01 S* Lfj .j>^\ tf- Jis-w j£^ JL>-lj Js" (Operands) oLsl&l dL^ 

a fj^JS \ i-Ua 0j £> Jaii U^" tj*^^ (Operands) obilSOl oIa ^1 

-ru- 



AjiliLall CjULuJI pliLi-b fjo.rtril J^ l? jUJ1 J"aail 



5_Jrl*^ Operands olrfl£Jl 0j& L-a^pj jj^I Jj^- p*J-l jss«j OljjJJlj 

>LS &yiJl jJl^Jl (_£j^~» (_^ C^J^i J^Lij 

J j-i iJ^ 4 LoJUiP <oV aJ^ 1 ^" ^s*^ ^-o-^ .r*^ J 1 cP^ i 3 ^ C - Jl 

2 : a^:li a ,,U«ll o!) =J <j>j*hj <^i^ (J* j*^ W Operand jdtf 

l Jr J^\ cjL^waJl J*t j*i .(Operand) ^JlT" il^ cuil U~j (Boolean) 

j . (Real) j\J-\ jl^ 01 '& j*z» fyj jJaJ ^p- s-£ l*>jJh o^lj 

.(Timeconfig) 

.iUJUil c-iljjJiJl *-i*ai 7-bl« j* (Display) cjIjIjU ^i 

j\ ^ iiji> bl .4JM.I 2ul**il isc-xi (jyj (Result) ,^1 jii^ I jUU 

. J*u£ (1 Ukil U-oJl 01 jJ L^ OU-yu" A-B ^15" ^» (Operands) 

2 ± ajoA\ X. JLuJl iausj J^IS" J^Jo ^>jyti.l (Operand) oUtS" 0] 

.L« jJ~ LijA>» (iJU*^ L« lJuoj 4jr-si>lj jiP aJLjJI ibt^ Jju4 (Boolean) 

ol — iflS" js>jxi IIa .(Result + Hidden ops) j^^-l y> J-^siM U^p 

OjSs J ^1 <J_p- l!jL«j1*11j iJ^jjj j ijSJLi oljllpls SijiLill (Operands) 

.lJ»Jaill 4JLJI J^ JU-I Uhjubj Jau^aJb (Operand) oLtflS" 

(. — £x^« ^5 — Ip Operand ^ f JbJi£ Lib ju};J dJbt ^i; :2la^j» 

jl dook At .^Ip jI t(Unique path) jU* Jp jl ^T ^£3 (Controller) 
v**^ 'j^ J** ^Ijyu * U=^V ^^ J (Express ion controller i Js- 

:i^wii*«JI 44J4J^J| CllUtflf T.1.1 \ 



jUjJu-JiJ Ud>jJi aLJl- 



jL& c£iU-l J-sAiJl 






jl j». )'?7 ...J .(jjlj ,1s ^ip «Jb>-lj iJjJal* aJLju |JUL« C—-J C-Jl 

JUjJI ijjjl y> Jiw>-_pi JLjiJl j} .j^l J?=-b ^^A*^ Jb-lj (Operand) 
5^1 ^1 £Jl ft Lul a*j .ijuakdl oLLjJI ^ «j*o jL v^j 1 <^-^ 



., , ,«Jr\ ( _ r ij ls JLp aJU^VI (Boolean) ^ijaiLl oLLjJI y>l j! jsxif jl ^Ja; 



.(Operand B) 4 — if Jl* JjJbs- jjtf" sAIil f (Operand A) ^Jl^T 4?UdU 

^1 S3l J «4 ^iljll J ojf jJl^ J^ iJkdl aJLjJI js*jJ cij <£\ (jj 

.SJbJbL-l JLiJaAl 4JL«i) (Operand) ^l^ s-^V 1 

.JLaJajdl CjLJUjJJ ajzcJ* fj^J I^AX*j 

01 £_^. tj^-V cJj J LfcJl Jj^-aJl ( j£j:„ (Boolean) M^ M-*-* J^ 

rli (Boolean) *Jk^ oULp tf^ti ^Jli ju (11.4) J^vjJl 



.4^t3rl 




4.11 Js-iS 
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(Cylinder) 3Jlj]a— VI ^Jsj f c(Sphere) °j^ ^J*i (Box) <ij*u*aJli 

.(One) -kj^ ^j^i Lfc^J 
iSj—*-^ jk> «a>-Ij .~4Jb±A oULp Sjlp jb4l J^- IjJU- jj^j of i_^£ 
-Mjj 2?*" (Chamfering jl Filleting) i_Ja-ij f j^j" ^^^ **jLi "d\*- iiU^j 

01 «_^£ (Boolean) s-TJlI ^Jl&l J*£j dJJJ^'j 2lU*JI J*£j" 01 Ji*J 
**-*■ f cyj f^ f~^ J^ 5, ^^ ^ FJ^J Boolean — 11 jl_p- py £jS 
.JUl (Boolean) s-^l o^ 1 ^^^ Compound object Jl 

(Track oljl — ~Ll ^jU- t y^ A^ijaJ.! aJUjJI iy>^ <_£ j>^\ jup 

5 — S" '^ |»j — ^.j ol jjsuo. l^jjJ ^J| c^\jLjJI 01 diiAi l$ JiA».| view) 

S — O 1 1^ 1 — ^ £7-^ (• — '* ^-^j .Sye>Uiil ^» Jaii 0j5j (Animate) 

5— ^>l ol ^ ^y* ^ <GU (Patch) J (Mesh) aSLj- j. Boolean 

L.AiP, .l^k^aJ *Uj| oLja** l^Ai ^ ^ dlbj Jails (Operand) ^l&J 

yji II OIj . J.U1I JS\&) J^Jl ^ AiVh cjjl^ ^I53l ^-ii J^ J^ 

L_ A 0j£, Jo~ l^lp j^il (Operand) oUsl&l 01 LA^i* 0j£. 01 ^ 
.(Track view) oljLJl ^U- ^ aT>-| r l_,| S^Lil ^ 

^-V L ^-U dl — up ^JLl .(n.4) ^ js^ji j Ijll, j> UT suajadi 

•^ u jJ il (Operand) oLsl&l 



-nv_ 



--*■ > «f c jJl^li JbJbS J^ c5j^ (Operand A) ^tf' j-*f JLa 

.(Operand B) 4iLJl oLJl^Jl ^ Oj£a cs^fyl oLJlxJl cjIjuji^ 

si * i-Jyywj (*-^Jl oLpja^ Jai4 ^U c(Boolean) ^^ s.L>iJ^ jlip 

X^yJl OLi Jii-I ^j-J .AJUaid! oLj'IS3i J*.f ^ (Material ID) *L-Ty 



if 

lil .i_jajfljdl aJLjJl **^ ft lil Juo j^sy 0^ r b£j 1.1c cJjJ^- (Mapping) 
j jjj 01 j^U cJU .dials' J^ (U V W) <Juvjj" Jjj^ jjJaJ f M OlS' 

j_Jp t Jj «ll jl JL^Vl iibJl& (Instance) c— J ^^J c^w ty 

J J *1| 2 a.U j »JbU— ^lj 2 ^JaJ.1 aJUjJI Jju OjOsr (U V W) iJw=>jJ* 

.Lgjjj^- SjIp^ (Acquire) 

(Boolean) aJ&Al aJLJI j* *4Ul cSjiJl oSl (Jw>>Jl oLJIa^-l Jlji 

(Operands) ol tfl&l J^B 01 (Sj* °~^ !i i -^ ~^=^" \*$> <Jjfc> 

j^-UiJ (Edit Mesh) Jj— *. J**s — -J O 6 ^ £~l^ :lLJ» ■*** **^ 

.t\ < \ <l * j«d 3 *j~4 jT s-L-Sl SiL. dl»^ {)£> 01 .(Detach) 

j__..^v J^.| ^ 4*J>\ ^j^* Js- ^UxiNI d ^ ^^ ^^ (Operand) 

.(Detach) J*"Jl y' 

jJL-Jbf j_& 01 J*»M ^ (Material I Ds) * L^ 1 S jL. oyyJ 01 
(Boolean) l--*7» o^ 1 C^ ^ ^ ^ S> ^ <* ^ ^ 

-Y"u- 



4jiLlall ■."^jI'TtII alAiluiLj . 1 J n i r-i"l l l 



j>5iC (^^LaJl Jjusai]! 






J I ^u J-s^iL. (ID) Jn.j£ g J.^ (Operand) J& gJ* *IM 01 
.(Boolean) oikill cjU**JI ("Lei Jl*j a^-jS/I ^LSiiV aJySd lijs dLJ 

ol j'I^Ji fa «•> ■ ol » ^pyiJl jJl&J f Lf^l ^ oba£ jla. di!i of 

J prl ry dl3ij a^-j^'I siLSil 4jJL»p j la*- j^J a^j f-liilT c(Operands) 

j ,jj£ S^UV dlkj (U V W) .Jw^l oV^j p-»aJl oIpj*£ JbJb£ 

j»jlpj ^aj Jp (jj^ 1 LiL j%&> (Boolean) ^ijadl 4JLj«J| **n^ LL?-I 




5-1 1 JLAS 



£ ^J Li I Ifcj Lj^i*j £4 <_£j ill ^Udl »JLp y> ^. | 



.|V^xiJl 
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^ (^jj il JS' ^1 ^ Edit Mesh Jo** jJ^ ^IjJl ai* c~>lj ISU 

J_U OS! £*—^ &>\ — » ^IjJl ola o~L bl tWeld selected ^> jJ* 
j, — t** j (Boolean 2 — ^Skll oLJLjJi Jbu jf Jj) Sij^i ^dl cj\s-y^ 

J — * f-j =* Ijx^v^ ^ J^ *~** J^^- «-Lail (fr-ii Ol Jg— I Jj^o icA'Li-l 

<\ — i*^ '-r*^ 2 -^ («-i*-^l ^ Vy>T jl *i*j o-^ lil .Boolean ^clg-.ll lJujJI 
«j-i* ^^ [(11.5) j^j j£-iJ» j (Chamfer) s-kiJl] :ii. apjJ ^ jb_y 
(Materials IDS) 4— ~S^I oil iju^j jl aJb^i .^jlJ 4Pj*st ^jS/l aJus. 

j I — «^lj c (Boolean) 5 — J&2A\ aJLuJ! jsijJ jl ^>- * t \?-.*j jl JJ izizjLlj 

Lji aJ} .,j>J>. L« J*l lilJuiu jj£lJ aJLjJI •jXaj Jjbtil (j^^^L* jl« 2ULi£-l 

i—^-IJk pljjl! o^jjJl >? j-«j *Pj-«»j (Boolean) '^h^S cjLjI&I s-LiJ^ *JU. 

.Sjjj ^ail i_~-*^ f.L«»S'l j *-i*ii cjlJbJL^- A^flJ (Operand) cjLjIS' s.LiJl 

ol rfl^Jl (Instanced) £~^ c-*S 131 dJJi J*jJ *Jj4^ ^iSl II* of -k^ 

.(Operand) jjIS' Ij^^aj jl JJ 
:(Boolean) a^u-. ff ti aiJU«JI t^V ^tJi*-** 1-*-* y 
J -. 11 l^fCc .ajUU ^Ip Max y^> (Boolean) iukdl a^LjJI ^-Ljv. 

^\ T JS' ^-J 4JI Jb- JS' JLp ^ "^AyJ^ «i* iv^ Ji*" ^j^ uy 

«jI xJl a >» ■; olj ^ ~>w J^h (Boolean) iik« a^L-p J^p ^Wt.-. 

«j*U jt o_prjil J^ -Ujja^- Ji. V* ftlja^l IA 0j£J Jl ^^0:. AP^^Ail 

-rv«- 



iTl til L>-j .^^fljl «.Lj j ilJLpLJf of i_~£ iJkil 4*^-1^11 i>o'V jl 

t>i jj-i— j ?da~Jl J5" J^l ^ a^p-j-* (normals) jJ^ljJl jj>J jl ^^ 

:Ja Jl sl4l AjJ^ j fJstUl SjprjJl *-kljp) fj?^ oU4Vl J,| j>^j" **■ jl 

.*4Ul (Boolean) :LSkdl ^lLjJIj 
-$ — !| * — *-jVl jf ^*j Ioaj ^^.L* JSLjuj (Mesh) A^-iJl ^ jl { ^jl * 

£j\ £3 jl *Jal~J iibUj . jyjjJb ii^iJ jl ._-£ oJb-lj 4iL£ iiy^J 

^j j — !l ,*. ^ j»UiJl jli i(Welded) 4^?*iL- ^jjjl a^ jl ^ jg\s • 

oJ — '"J k;.?.^ ^j£< *J' J^- (Edit Mesh) J^~ SApL^j:. ^jju JSC^ 

.aJIsII a,a,Ldl oLJUjJI jy 

C 4L_>JI Lr _^i ^ — ^ gj| ^ i^Uj (Coplanar) ijiJil ^.jS}\ j| . 
I j— .1 jl .1* — u*d jl v^j ^ J^uJl j aKjL. ^^J (Operand) 
*U2P] oip ciiJi p.) UJiLl J^ tjdst-l ^l&l **_,[ OjSj c^- oNU-I 

^J_^l jlT lil .3^1 ^Ul Ju J„i JL*- JSU; J** v^di U^J! . 
A-^lj ^^p J^ (ijxAi j ^1 j^ ^^ Sjp ^ operand ^JlT 



_nn_ 



Ji— -I t) (Optimize result) jl — ^ JiiT t*>^,U jJ> aJLJI ^jIT lit • 
2 a«*£ \Xa c-.a>o UL>.fj .SjjzJlI 4*.jVl J^> ,_>UJ-I (^. ^ k*f>Ul 

.(Operands) o^ 1 ^ 1 "^ Oy <JuaL 

oi* (Jajo>i .A^ijadl oLLjJI i_^*^ dJLejJ aA* 4*3-1^1 Z^^ f- Jb ^ 

• 3DS Max ^**» <^4 lil cV-^ ^* ^j t JjS/l *M 

liJ *-» CjJ^ (1)1 jj^I. .A^Ajali.1 CjULojJI ^Lp- ij' j-tl^ (*J-""J j-;^ " J*^ 

aJ>\ — i** <.j£\ jl (jj^i jt (Frame) jU^ ^ ^y^ ?Ja^ jf ti* 7 "^ ,_/^*Jl 
Oi — «i J^S/Ijj . jU»V iiAk J^ V-> **-jf £5^1 ^J> 3.ik;Ai aJLJi ;u^ 

J J\\ ^j» ajU cAjiJai* aJLj' ^p- aS^j?xj> fy*"j (j ; ,^) jJUj U\jjJl jL^p^I 

jj Oi Oi H ^ . A.Ji)fl.dl aJL^jJI ^ya^Jzi jUs>1 jllsl a5"^xjJlI ?J^j3l A>jJ *J^ 

Oi o iil» c(Frame) jU^l dUJJ ^Ldl tjai-l dJUi «^ai L. tW- jjj-aJI 

j\ — Ul J — S" Jau^> *4! j (Operand) J>\&\ j^ (Linear controller) { J^^- 

: (Subtraction) ixi^nJf axU*JI ^u» ^feJJ ^1 V-V-1 1 



-WY- 



4jSLUI £AA**1\ f ljiiuAj fi^^H J^ ^-^ c-^ 1 



0/; dJUJJj *Jkil U^Jl Jl£if j VU^-lj Ipj~s- j£\ OjS^l JJ: 

dAJi /u. iil>^!AJ L_jjJk. *-~£ ij\ JJd iljji j£iJl li* c^L^idl a^LjJl 
jjl&l J L^i j^Jjj ^Jl J-^jV J^ 4 0j£> 01 ^ (Operand) ^jlill o 11 ^^ 

.S^^il oliJl^Jl ^Ip (Fillets) j (Chamfers) 

t*-i '"" ±J p\X*laJU i±i±>- £Au& ,LuiiV jjilir 5? vJ»j»Jf rfil^r f-T.t 1 

.(Intersection) HiaWtyU 4xU*Ji Jb 




^j — VLa jA J^Lio OjC-. cfiil J&>\ jjJtjj (Intersection) ^kUxJl 

01 ( j5o:. t j5Cij -V)jU V* 9 kL>-f 2b*~Jl 0j5C" ..Jjbiil f-jW >«f flJbtL*lj 



-_rvr_ 



zj^j^li L^J\ *LA^ ^ ^ ^y_, j.^-n 




J_i* J»j^i (Operand) ^liJJ ^l<3l OU ^ Jl iJLa j (11.6 J&Jt Jx\) 

^Jt — S3* fr UJb 0M*> OlJL* j4fj 5JU»V» obJlSCJl £_Jl |Jla J^jJ 

: (Union) yiihi i H aUiVI y^S d^a** pjj.n'it) i_f 

J ^Sf» v^ ■S-^V' f— *? c$l Jijjj - B , A- gJlT JL»-jiJ c^iji 

^ — So:. OlS' lili ^ jl y^l lJL» 5 JJr ^ =Ukil U^l jL4l Ji jL»V» 

> _.-../■» V (J (Jj jl (iijjja?:- 0j5\j iL^*yi y\ Lft (aJUsj) j;.P I^a-jCj y>S^j 

c -J) 3aJU> lit ^Jij" ^1 ohj'lSCil x^. ^Jb^^-NI ^uLi ySfl IJL* 01 

Jp\fH /»JL?ti— j 01 ^y oVjI bSof ^^M ,4^ ui^y^ ^iSJI J^li ^^Wll 
IjljL» OjSvi 01 ry^. *ji**Jl o-i* t^j-jTall ^^jjVSol oj-^j 01 OjAj cSj^-I 
j=&}\ jSl^Jl «-. %<fli. OjSC OS/ ^r l^s j^L>- JSU *J ^JaliJl o 5 ^ 1 ^J^- 



1^. 

-n 



v0i~ 



JL-.JLiP 
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Ajlkioll clAJLoxll .l^*...l > -<■.. ~"\\ uic <_£.iUJl (JjL-aill 



5 — JLp j»Jbti ^j L»JtLxi .(Edit mesh) ^ (Detach) yl ^J^^mVi iSj*-\ 

<-£\j—Z c ~- (Mesh) iSL—i j£ Jt^" !>V» obJlT JU> JjuJ il^yi 

/i^jl — Sol Ja jj i 1 C-->- i «j jjSsii t -J j* f} \*)\ xij j,J^ AJLs 2st<^pS « 

jfl — S' JS" Jp (Material ID) ^L-^l Sail ^JyyJ As-y^A j^Jaj" J..^.a; 
(Material ID) j — ^ ^ *J^$~o orjS/l cUal ^Ja^i t(Operand) ^^i 
.(Detach) J-*ai!l U^p jUj ^p Edit Mesh J^bo. t>4 ^ ^ 

: Extract jjti 0.T...1 t 
^ — a^J ob jv^J il«jjlj .Operand ^j& ,y^^ tf- ^~J s\J^\> >ji> 

jl Copy £j 1 4=^J ^Ad Extract jj t ^ J& £ u^y^ jujI&I Jl=-1 

•Instance 



.rvo— 



Sub-object^yit obJlfCJl i>-Js 



_^ jlili jwli 



(sub-object) i^-j^i ^\ii\Hi S*i=uU 

4^LxS/l cjCj^I aJrUc, 0il LiJ| J*s, y>-V> jjiS^ll 0l« (Loft) JL—sxxll oLJLp 
.(Patch) ^jjj (Face) oj*-jj (Edge) <-*l_p-j (Vertex) c£j^ o-* |*-~ *«iJ 

cj! tflxll oJLpL-jt. rt-*A ,/i::ll jl <*-JLoJlj i_iyii' Max jy cjIJJIj <2kil.l aJL^j 

.AjPyill 

j ^ Jaju" c-/u j£s" ^l&l ^ Max t) s ^ til ,Js- }$ L»-u*i 



l^yLlI objl50l aJL* jn^ J-»jJI ^ oi^y ilbAj V 1 /^ cjLJIxJI JU^ 
(_£jJ 11 -y A£-ia£ //"W^* J&"J jiJ^J i_-a***j Ig.-ai <Lp yul ohjISJl 'te?\ju> , \ 

•W^l obsi&l tf cj\t\te\ J& (Modifiers) oV^ jJ& - Y 




"■ ^vertex .«jji 
■ shape 0**<r 



1-12 jswa 



TVV_ 



oL.jkJJ L>_Ji ___, A* a - 1 ' _U_i 

jl aiU-i _f ^i jf Sjj aji > ^_i ^i&i _; ^ __. ^j ____ ^r 

_J _C*. Jo^. jj_r of _Hp ^ w_J\ _t (Segment) :uJ=_Jl jf (Spline) __Li 

j£t) ji-Oi ^ ^ > ^ Jj-J.1 _>j .vjU-H ^>Ji jrt&J J_^jJi _- 

•((12-1) 
Vector -jl___.br _^l—S>) t — - _;_j JU. g;^ (Bezier) ^ i>^U .'\ 
J — t- j (Splines) J»_J_* _J^j (Segment) ^J_i ^l* <£__£ L_~ (handles 
.(Edit spline) Jjuj:. L^Lju; _£c ^p^ili o_s_CJi eJU 

J*.-^ _r* s ^ (Shapes) \J*_f _kUL. JU ^^ (loft) 5ju_4i o>l__0l .\ 
.o .0*11 CJ i ^ (Loft) _i_CJl _^, J jus of _£/: ^Ji (Bier) £_y 

j^^—^-j *-»lj »_ »_*■_)_ cSji _Ip- t^j-^ (Mesh) _^ ^L-Jt oLsiSOl .V 

.(Edit mesh) J**** plJ___-L L^Ap Jjjudl _£_•__, (Elements) 

a5L ij (cjL-Ut ^li. £.) _;ji ^ ^jj. (Bezier) ^j (Patch) _«> . i 

(Edit Jj «^ flJ__u»lj I^Lp JiJj-il jSjc.j ^jj i_>l^j (Lattice) ky-i 

.patch) 
i_Jji o_}_T JUi c$j_i (Boolean) A ± ihA\ aJL-Jl _^ <4_li jlT^Ii ol__CU .'o 
_ r -&L aJjVI cjUJ-kJI sJLfli cv^ll _H-*^' p^ U^*j cy ^-J^ j* U*^ f 
.o*__ji1i -^jJ ^ i_ar_il (Boolean) _jj__Jl l y_^ L$JLp JjJo_)1 

:«L_uV( _tf Ju-4ff__U__f 1_1_U 

^Jl UblJb-l Max J oN_*il _^» _*e_J vU-jj Ai\ j^Jci\ J4-.V1 _*« 01 *_4 _S 
jj — io ._jl_>3l IjLaj .1$** J^U-j _jls.__;Vl _Ip yjJ _Jl t5j^-Vlj <_jI«.LoVI *jJ- 
4__^l_Jl _j^j__j:. 3_j_Uj (Selection modifiers) *.! — kW cj^—c. J,^ 
^ — » _J — _Cc. _jj_- uipj-ll _rfJL» oy _J>V_-VI j»-gi Oi (Modeling modifiers) 

-rvA- 



Sub-objects^ oLji&i a*.jLc 



jls. jlill J^iJl 



Vol _ Edit patch — Edit spline —Edit mesh ^U&Vl cj^j*^ ,y 01 
^, -, ■>, \j»jj£ ^J> iiJU-iji j* 4~*» frlj^rl f.Uil jy. oV.uil oijss jj^Loja tselect 

< — j-uis" J — 1±£ (j> j<i^ c^JJl (Editablemeshes) J^ y> tiJUi sL£u>,lj 

.(Edit mesh) j (Vol select) — 1 ipj-^ll oyljili Ujo^I^. 0j& 

jj is 01 l j£r ^lii^l Ha oLiji* 0|j .fULJ^'l IAa ^ -UljiJu JjjJ.1 Lu jJaJ 

j_j ^-^ <_£l J UjU. ( J&\ JL5 U Lib jO^ 01 ,j^.j t^^l s Uil o^Jlu ^iUi>lj 

.(12-2) J^i 
(Height £l — *j^ <*& J ^— * <^" (Tube) ^j — yf Jy j_ Jls" S(jr iJl _\ 

.segments --20) 
.(jUill »L&*y i (^^j) cjjJ^I 11a J^ Vol select J-u^ jj, _t 



EcBPaloh. 



-I, Mddiifr Slack 



rftl (Taper 



:Tapw: — ■ 

COrvftfdzi ':i*| 




2-12 r>U 



-rv\. 



J <T *Udl <? as 4it Jkofci vertex <- Sub-object <- o-jfjuli c ^j ^i _ r 

.(Stis, dj& y^l OjJJU ^jJLll) ^ji&i ^i 
.•lis* jJl&l ^i .Ju^J ^^a; ^ JLpSU _^jJLl .^j _£ 

Jj_^ Jl *liJ^I \i JjA o5 Oj^i 4l^>l ol4) aiM Jp Taper Ja~ jj^ _o 

.(dli» sU^Ipj Taper 
. j«Ul J# JU-I *l^i ^4 S^ JT j_, Vol select Jo.ll, ,uavi j>J _n 
.jrt&l (Smooth) j^cj pil a*l«J» j (Edit mesh) Ja~ aiUJ p. _V 
(Sub- jj Oj— £ 1 — .oip ^^Jl ^j&Ji, JjuIi ^ ^ui^l Oj^. :&*-**, 
.(^^ ^l&l 4JU ilit aJ^ >*ty OjlJl J^.) ^f ^ lU^*. object) 

:(£dit) CiLuliJf ,> Jjju uill **±**ti .T 

•Max J jiioft f aa£ L^ JTj (Edit spline - Edit patch - Edit mesh) ^ 
ij__i Ul jUJlj t l*U- * J a^jiJl o-bjl&i J^ Jjjudi ^ ^ Ui : JjS/i 

Edit fLii: ^. .o^O».il (y-aSC J is yry, ^jA oVo« l^Jrl*J V^» MUSIS' 

£* J*LoJl ^ I ^s, (^oll (Face) 4*-^! <_s_f~~. Js- iSy^-. & cJU <-Jo* <J mesh 

IJ — »j (Show end result) jj J*i — io" ^JiSjj oVo*il oJL* Jb-l j...JaJ jup 

J — i ^ ;>Ji*M j^ljiJl J ti^Jbi 6^ £l*£ Vj^ 1 objl£)l ^Ip o}lpJL*dl <jf ■_ : - : 

j "a ill ; Wl^ll Ib^dl cSy" Ot ^97.. J5 t^O&l J^V ^ aJU-J.1 dJJj J Jjbdl dUi 

.(Show end result) jjJl Jb- 
:(Vol select) Jjju*«JbcUtM« ujUiiiVf aiiM -V 

yji — *- Jo*il IJLa y^i c^'lS' J^ (Vol select) *Xk*i\ Jo*, j-k" 1«jup 

Jb^j ^ l*Js>_) <0l^ jm Ll^j j*jJr\ JjJb- Jjuil \JLft jju ^j t^^i^li tf^^i -W^ 
j—ZjaS Ja^ £y Lskyl JjUil IJL* lilk ^ -3J15U \-% fLSi^l j^vaj N ^^ dUi 



TA.- 



uUl JlS' j»> \-<-- -I JLill j> <Gl JL*i»u dili l-. ? .m.;j "j^V* L**^ >* Pivot oJ^j 

.ofeuavi ^ Ujlp (Pick) -blfcM oLJlJb-l fUaiS' (Dummy) Ji* SjlpL^. 

.(Scale) 

i^-J d£± L. Ui* ^-Uil ^Jd (Pick) -UUJVI oCLb-y _£> f »jb«-.» oi 

4 — Ll£ uir (Edit) Jji~ csl jl (Vol select) Jj^ ^ L.jup -.5^-^a 
fy (> u-A> (Pivot) y^l jrt&l IJL* /> J^ UjT,. aJLJl e/rfjuil ^ 

.(Center selection) *1&^I 

Jl dl Jj*]j jTy ^ar 01 ^^-J ^yJl <yl£Jl ^ji-j:. J~Jl jul*. ij^Jj 

c£_r-~ * !> <*> f (Vol select) Jo~ j^ ^l&J (Pivot) jsJ\ j*> Js- 
_>l Vol select Ja_~ f Li«-.l U 0^1 ^,k...Jj t JUl Jjl*1i jjaj ^ j£r ^n&l 

■ yjU^I (Edit) Jjbt^ ^Jb^-lj 4*JU- 
dj-, U-, o^aJ-i ^U^l ^ 4, ^uLl j-jjJL.1 jjli^ oLMl j^jJLi Jjuil 01 

.(Pivot) ^aijJI j&\ fsjs-j^ *» 

f c(Vol Sel) J J « fl^tU-U AiljJau-VI o-i* i<J ^lilj AJI^I yi^\ ^ 

<^ij dUi o«, oVa*il ^^ SopU Jl ^^i liu tl^fj J^ taper Jji~ j> 

l ^ ^ JjVl >U^I j^o, oli W^l J,lT (Bend J*v~ flj^L) ^ 

.JU-I *U*VI J^U sug^i ^i ^-^ 

J „l_^|l jloi Uj jjiif (Taper) Jbll JISji^VI Ja*1 SlidJ a*^i o) 
u_^J ^a&l yX j (Vol sel') ^7 ,iai Jj^ ju^ ol JJLU ^ aJU-i 4 ju 
.(d>Jl Jk^l) <(Bend) *L^!I Jo~ dJi ^ ^ ^ ^.153, j^.^ ^ ^ v , 



^Ujlx^U \^>)\ iL~L* ^ j^ i^ 

.edge cJ^ij Face ajP ^\j Vertex ^jAM ^ Edit Mesh :j-ul 

J^j^ki-ij (Segment) ^-Wlj Vertex lSjJ l» ^ Edit spline : JjuI 

.Spline 

.(Patch) ^j «->l>-lj Vertex cSj^i ^ Edit patch :jjui 

c5jj — I' o — • (je — «^l J^^j 9 j^jl ( ois-L5i\ £. Jj-I^o (3^ 4;ii (Normal) 

:*Liii( u^<Aj»>.fl^ (Edit) i^VajL* f MWi ml _\ 

^jl SJI cSj^ — —^ OjX> L»J^ s-liil ts-y*^ (jjU^ jc*j ol Ja*il lAA jjSo:. 

li^J_**11 oVJuAl ^d^. js- jC. J.U-1 jJjM *lfciVl dl» t JUiJl y> ^'l&U < _ s ^>Jl 
^^jLt ^jj fr l ij^l IJla oSl dJUi JU*^I Ju^ ^^1 ^j . Jb- tLSilT 2JLJ\ 

.«JbJl o^jJ.1 
ilij-i g^" ^j Edit Jju>i ^ ^>JI jJl^Jl *Jl>- j OjSC; U.o^ :3k?-%» 

:>a_>J jl ol tfl&J Sjii-^l *lj*-Vl ^ JjJ^ (Edit) oV-u. f-AAi-J 

J,L_i-l *l fcJ'bll JJii aJbJl o^J*JU o^Juil ^JiC cy Jfl U^/ j^jC 0WL0I 

f L_^U jf cAL-ioVl Ji .a»J Ul (Edit) oVJ^ fUA=-» v C j^l) ^ 

-rAY- 



Sub-objectvviJi oUiSOi a^-lc 



Jlill JwJl 



J — jyj ^Jukl ^a^C J JLpS/I ol4L. (Edit) Jji« j <tf:>Jb- pLsal jy: 01 cj^I 
^L-iW 01 — r lili .Njl ^T *Lol Jj^ j^s 01 ^ ^UiVI diJi Js- Jju; of 
01 ^k: — -J -kiij .(Vol select) J-u* jjbi t(^*^ oJjjl^ j^jt.j IjjUw-j L.L)ij 

.jjUo. jj> oir ji L.0iu suav c& }■ !i i (Edit) Ja^ jj* 

RAM S 7 _S'laJl JLp Ij^T Llp .ju^y ^ji&I Ji <u^ (Edit) J^» J^ :^Ja?-%» 

01 Jy-iJl j&j oUlSOl ^ ^Jl oU^Jtl iijJL, jJULj ^Lpja.41 oJlaj (12-3 
<_Sji — 11 <_Sj; ^ <^ Jali j^JaJ cSjAJl pL&l oLc^*^. Ols ^jill ^y Ui»j 

.plaM oU^** ,JiJ- tf3 jj ^ir yU (Collapse) jjrf j! Jo«ll 










4-fe 



«4.4rt* ;P ?^#rC-r.'«-fe ; 5t>ii 



31-mj 
i..(S9j 



botton 
neck 



'■ ■{■!, j-4»:y*fafa- ; ,-l'-/ : a,.'j,;if.^,. |t0P 



r3sss.T?B!ir».r"-s»fc-.*ft ■•■'■■■■■■-*« Vl*ii ,1'* 

!* Mj-iaiii.i;- -rw 












■■-H.v 






^.■.-r**^ 






f .'.;':,'■. V;. ■.!,.■■ 



Kr-"-* 



3-12 da^l 



-rAr- 



.i*_yJi\ ^i J^ (Enter) ^laL. Jai^ fj; ap.^l - a& ^ 3 ^ : &^ 

(Muiti\sub- ^ ,i_-ryi ;,l_^ i^jp L g a ii ^ obiisaj] (id) ^turyi 

j « V lit ^ .(l^-o- jp ^Jl oUJl^U) j^di ^U^ juo4 _y [object) 

*-4^ 6 — *& -^ cs>- >j*-j!>\> d\j*i~ij ^fj&i ^ «jui o^juii j^u ^ 

.^^50.1 ^Js- Collapse \i~~j> 
:^j*-( t^VjuL* Jb l^f. tW i m V iLtji ujLulil wJUiiil Jax>u f .) _1 f 

:iJbJl Jpl^iJl (Oj^I yp^j ^jlT JLc J,Jbdl 
f J^ -I Va if* Js. ^Jjy jo'tdl ^j ^IS^I J^IT Jb- yjj of Jby IJLc- .^ 

.(Bend) Ji« JjJd J^-b ^^^1 (Limit effect) ol:u£t oijjfc 

(Vol select) J J — ** Uw>\ js\&\ J^IS" *l£d^ ^} f \n\ jjj of oojf bl .'y 

.4>rxJl J^ JJ (Object) lSj^-j:. 

j»U^_~.Ij 1 ajjA^- jZs^ oU mi Jjl*; L.jllp (Vol select) J-^ fJb^»l . r 

(In — i LL ~o« aJJL^-l 7- jjkvjl j^^C IJLAj ^ij^ J' ^jJl^k^l jl 4Lkl^-» f_^>- 

.siUul JjLJI rt— «^tI jiP bl J-»Jt> V "u£Jj jjii 

c— — J t^jls-l ol ^Js- JjAxJI JUy" Ujllp (Edit mesh) j& *mVI ^.a>c^i . £ 

L»_i J-o-xJ "U^Jj JJJCJ Ob Uuw (OJbM ibuVl /^JJ. IJ-*J aL^Ij^" Jp- jl <~»Uii 

. I »....« jJL^I — U . .. U JSwi juu b| 

tUl JlSvJl j. » iJLC- A-* L»L>eJl tlljb lj-^AM \s-jd\ Cj\s.\JCJ^\ ru> J^LnJl nS± 



-YM- 



Sub-object^>Ji obJi$3i ju-JU 



^IJ^uiJl 



ij±->- fj^ y^ Ji^ij <J-*^* cf^ <J^ Ji-^ 1 c^i L,JUp ^"* (Pivot) -UjJl 



4«jl — iJ( jj-'V 1 u-* y u^y {f\£ <J* J J** ci^" -l~ y}J^ £ y jij^ <^I 

.(12-4 JSCi) lf«jj 01 j<Jt. gJl lUrij^Jl oW^I J^ ilUj 

.(Center) jTjll ^Ij (Sub object) JU. yUb ^yi\ ,yi<]» aJU- ^ .V 

.i_—L* j_^ aS'jJ-I aJj Move <_^-Jl a-L^p jJa . t 

(3lSa^_^VI j (Bend) *l — ^Vl Jo*i ^i. oJbi ^.^i ^*jJrl £ y> v^y" 1 • -° 




J^Ji jSj* 



4-12J&&I 

.jiUxJ'i/l «U- y> (Taper) 

^ — w»i f ^ J (Sub-object) wis ^ ^i ^i ^ ^ ^j^j .^ 
5-^i^ Oja_, ^^Ji U^ ^ ^-ull ^ J^ (Spacebar) «UJ e^S 



C-*** v*-^ 1 «^ ^ °-> al * ' u l -^ j r jA» t> ,Jbl J^" af o^ 

.aLSI, jJI&J »LkiVI 
:trf.u«JI «> (Editablemesh) ^iiiil f 14*0*1 .T 

cjt — • (^Jir ^ f (Collapse) V* & e^ 1 ) <^ ,JL * <>*-> lM ^ 

j (Bend) *t_j^l Jjl_*. j-^W J_ju ^JlT & »j* ^ysdii .dW* l^> jJl< 
^L_&l a — lb- ji\u ot DjO< j Iho*" V^Wl tfjU\ ^\ (Taper) JUjlv-VI 
JL_**si iSji — I JjuIi Jauvn, pi { su-JuJl Jjuw jJ* (Editablemesh) ^ ,^yi)l 

.(^joll J* 
. jjltJl UU jl^V *** W Jtl»j »U=M t> >tU 4^-JJ J-U. Jl>I 

.:u.U4 .u* »lttVI -W->lj Edit able mesh Jl ^ 
l> w» (Calliopes) VrH ****** r* C^ J^ '^ ^ •>" "^ ^ 

j,» Ji ,uljVI ol alb-** £■) yd f twi< fl**U (Edit able mesh) Jl .a* . V 

^ (Collapse) J* — ~JI *i*> *LM f J^ c5^" ' Ub fif^ 1 »>* : «-^^* 

SaJU&i J*-!^ jp U»»j «^j^" L-^J *^* Vj-^ £«> Sja *^ ^'j'j* ^^ J ^ 
rj _^j j ,,]rt7 t tjLJ ^.L*, .l^l t^_^— (^i^ (Collapse) J»--dl l|L«i f>" 



-TA"\- 



Sub-objecft*>!i oUiSOl ju-JU 



^lillj^ill 



(/kafc> . »LSs;t a»L>l ^ «jyl»lfcil j<j*s» y (Editablemesh) & ijj^ Saft*j 

.^UL- J&4 »uwVi< »ijju. Ja«i2 u>^ (Volume) 

oVx*. jJij Uju< ^ (Edit A blemish) ,>* ^* of »LwV» W o&t 
V <oV cjJU-l j>« »^ dUi ^ at v^j Vol select.* Edit blemish cm iSyA 

o^J ^ a^l *LfcW (**»*. JUl<j tf>l £-*' lj( gks-J JU- J*" J* .«V* 

.Track view <Jf V*J-» •Uss'iH 

gj r U& Jiy ,1&M /> <J >V» «J j* ^yJI oJl<iJ >->Jr* js - ^ 01 

jtfcf iJj*^ «Jj- j^jAt J*> t>V W oVJUil ^ AJL* olrfW-1 J«£ &1 ^^ 

(Pivot) J-JjH jS> > ^jA» />• t>j <^ ^jW ^ U* jjUJ 

:(12-5 J^A) ^>ll ^ j*V- a- *i, jj^M » > JjuJLI 




— TAV— 



oUjljuJll \*&J\ 3JLJL* jJis- ^liJl J^aill 

^|jb« -.L jt (Edit) Jj « fiJbtL-L *ij*J* ~<*j& obsiSClJ *L&V» £u*i . ^ 

.(Vol select) J*u* 
.jiT jJl^lt ^ J~Jl £~^i >^>t ^ JjUl est (Sub-object) jM J>$ . Y 

rh =M jS" r ^j^j J.uJJ ^^ j£; jfl&l a 4^ .^j^iUl Ja*il jJ» . r 

.(Pivot) Jb'jJl ik* _£"> J* 
,__^Ldl ^lAS^I cSj^» ySsJl f </JI jSV^il *Jl»- J^ (f Edit J.a~ Jl -^ • i 
.Face jt Vertex ?»■ (Vol select) f a=«~j c-3" lilj 

>(J -JlSCll J Kilo <^iil JjbJd Jl AP . 
3 )a£ JUf- U^ojp ^JL. ^j-M j*V O^J 4^ ^"^ ^ J * il -^-J^ tT^ • 1 

Jjjj Jp -L^Jl CjLLp j*f .'y 

:2x£>iN utifcll felt) ^ utunbl -t-W 

(Mesh) ^ ■■■" Ji^" <_M ^ (Edit able mesh) j Edit mesh ^^ f 

.^siy-i _,( 8J *yi jt tsjjJi j,> ^ j^ p. ^ ^w* J 5 ^ 

^^ UjUl {fx. o^jodl »Ju» J^j c(Edit mesh) J^ J^ ,y U^" «j& 

.(Sub-object) ^ydl jJl^Jl c5_r^ J>^ 

4 „_,! ^ jt .j*.jJl SliUs. _,t jijju" jt t^AJl Al c b4 ^5 ^1 ^LxJl o*J 

.aJLiJbr 

flJ _prjJl p—blji j .l—AUTl p 5 (Smoothing groups) ^l ^^ 

.ajPjiJl obil&l cS_?^ d •**>■ J^ ^ (Normals) 

oi j*t r u^^ ^i o^ 1 cs.^ £ J**^ r^j <V* a>~^ r^~ 

. CJ kJl oli^ly f«b (Mesh) 5SLsJi Ji-w 

-rAA- 



Sub-objectV 1 ^ 1 obii£Ji i^-JLx 



t~* (JjUll Jvaiil 



^yj*V ( tijfi 3 } ^-J^-J 1 oVJbv JT J^ IA* Oj^j" j^Uil ^ ^^Jl ilU* 

3 JIjJI SjjIjJI flJW.i-.lj (Attaching) cjbJ^Jl J^j oLLj> Ji* L^i' S^lj 

.i;P> ol*tfil JLp ilyi ^^ j^" ts^ j (Threshold) 

(Grid 5SLiJl' ( ylS' j»lJbt^l Ji. o^.^a.1,1 l^Jbt^-j L^A a^U c->L^; ilL* 
j^__^. JL)I Sf-ly jlus .r^Ull oljUai^l (_/""_) (Helpers) oj!ap-L-J.!j object) 
.Patchj Spline oV-u* ^ jjSl liUlCl (Mesh) o^/o^ oi 

:(Attach) titl^UJf J**j .1 

cj! ^l53l <jy~** l y^ L . .. ^7 < ^-J As-_^« ^i LS 1* t£ys£ (Edit) uzj'bf-bw 01 

j_a j .ty li* J-*> .(12-6) J^i (Attach) J-^l y.f j* ^S/l UL*j **p>JI 



a 



: 5,WMgWvi:.;^fc 



lEctt Patch 

Si 



fil 



j ,-?~: Mflhy..., " ■# 






{^]^it^^llri^^Mf 













p 

F4 A^ft* jj, 



6.12 J^S 



_rA<\. 



J ^^ (Attach multiple) y\ j*> ^ l*^ oUlT Ij* J«. j ^j 
0+& a\ {$* g~Jt oSl J*^t ^ f gaJi a^ ^>t ^j .(EditabtemeSh) 
,_?*—& J* (Collapse) J«*~^» j,Uj i^LJl aV j l** £*l>Jl Jjl V ^ I Vli 

-i — ;i* (Patch) h> j»ir jt og«, ji j^>i ^i&i oir isy ij^i ^i&i 

jl (Animation) \-£j*s* f j— j tf'j .(Mesh) »£-* Ji (Collapsed) -k-* 

■ U a ..., Tl l ^L» J}U JUU7 Jo«ll ,j*j&» jj— > oUjLm 

*JL*j J*y <^JJl ^l&l oL.,jLm ^^ti «il«lp J*«jll ^ f gUt jl* : j— *U 

Js_) Jj—m.>\ olL_&) ol— .>ll ,> — ., ^v Ol oajI lil U : £.JJ 
Ja—jjJl I « tt >«7 ji (Group) W*" i*W at dlJUi JiJbcJl j*-t^ j\ (Animation 

. J^jh W~" JU-i-l ^ VJ4 (Link) 

.Lb-\j UlT U^m Ot j* tAdlT tfji l« (Weld) fUdl J»> j cftHlS* om 

(Material) *L—S"\ iiV—> *-> jJm J^>» jJ&I *lT lij : 1-fc-* 

:«> gDt o»>Ut j/^J 

£>1_- c >. y» J^Jl yt fc*ai »L-Tl $al, L»> J^ J*»l&l ** OlT 1*1 .\ 
.(Mlti Material) »L-S^» ^ *^u ^ UfJ«< f »^-Of» 

(six a ^'-^ oliiyu" ia» £• t^" **l» t^* (Box) JjOi^Ji Ji* (Material Ids) 
*<_- .L. oU<ydl jv^J j^T jrtfl WU#j x- (sJU J5J ^\j) material Ids) 



Sub-objectV>Ji oUlSOl a*ii >* q\& ±+&\ 

i*\ . Jjjuujl ^1* jJ. iiUi vi*ili (Uba ily I^jJ 2^ (JjOi^Jl vJ'jw-j 

.«Uj J*» (Edit Mesh J.w #> ^ jt Material j<> ^) «^ *t— S"l 
:»^Lhm *j***4 *Mtt»y (Pivot) .UjJf i* j* 4u*j« .? 

dl Uo .(Mesh) ^ j* 4L * ii * J tb ' (/^ u,u * J^ 57 *■*■**» oWUdVI 

v* Jl yAj 01 .(Tripod) jjlAl J$ y* jUtJl j>t j( iViJI y ^ U/J, 

.(X, Y, Z, XY) oboAl oU*l ^ rj Vr ftjtf u-W^» jk»j 0»j>lJ»j 

oI*jl_* ^ > t » (Extrude) jM 1 yf J*- (Edit) J.u* ^ jAjiS ^j 

jl-j^I >_S> ca — !*" »y^ h>jd\ oULfcVU (Edit mesh) f U»u-.l .u* 
.^LM ol^Wyi r Uu > ju*< jT>l .tfi 01 .<*, J& jS> JT > (Pivot) 
lil l — .1 j *»jU gir jjUl *Ul 0&-J (Local) ol*Wy J£\ r Uk)i 01T I *}• 




v*u 01*11,1* wortd vWJiiiocil 

u>j-» (*- «* ^ y (Pivot) Jtfjll fs 01T li^i (12-7) JO <J LT 

-*-* >j* r**jMjM oi*wyi j^t oir iii ut *oi»uuM «ju jk-j j^ 

•*>» J*> V»U 0* >>» u**» »vw» JSO 



oL»jJ-*»Jj Ui> Jl 4JLJL0 



^HJI J^ill 



.X Z iSy~-* J*- <s*y>* Y jj^Ij (Normal) **-jJl ,J^ 
j£ — iJ (j^-j j* (Pivot) ^j j^y JS' ^5>» OVi S^i-^ cy\*l£S\ J^-l ^ 



local 



world 



^« ; % ^%,^|g#J^ 







L ca^UHil 



fljrt^ 111 



8-12 <J&AS 



.Ja^l JiUll ol4l j* U. Jbu-j J^ji 



oWLJWl L_*Jb \jj ^ p^i •j»jJl ^^ u* ^ ^^ oltLSil 



a» 



,-^S>''iar^t^-;^»r'»w>;i '" 










9 .i2jiis -v\y- 



Sub-objec1/L*yJi oUl&l a*ii y^ ^liii J^iJi 



s^UiiVI jS"y Oli (Local) (^1 Iop oLJlOa-l fLfc c^l £> J»jJI oui c4*kio. 

fL_k J J_ «Jl J *j -(12-9) J^ J ^ '"^^ <JTjoJl j*V J^j l*ib 

£ . aT^Ii ajprjU piMyJl Ja^j Jit lj_^ po* ~ojj> JT Oli JUM oLuWyi 

V C r.W , S\ ~J 4*-JuJl KzSiS*j> ^iU jS'l^l 4S~^ Am Jh Oplji OJ .SjjJUl aJLft 

:JUl 

ia is jJyj (PivOt) Oj'jJl jS^y ^Ap olji^l -lajj-i J ^jJ-l J^y ^i> OJLP . \ 

jl (Sj* ^-j' f 'M l*** fliiiVI ^ja5t y"y (J^- r-^yi} 0>-lj jjL£ ie^ 



.a 



>j*j 



J i£ US/ s-LiJ^I <_£>-» • JLp JUaJ 4^-j 01 J l»- JT jJLp .flii^l <P-_ r ^i 

: (Pivot) jj^JI ^fj-p j^ *jl» iLiJidfj JoliUI ^i^" ^ .y 

J&"J JJ^ J^* ^J^ ^j^- 1 y'jlj ("W^l lo* i_^b» o;_jJl •£ y, j»LLpx^.I 0! 

V «_:li tf Pyll ^l£j| ^ji^c. JwJl diP ^ . J&T ^l£j| ^^ J ^Uil 

L_L. jj — p ^ ^j jT^T U-Ll. ^J ^ ^ jj^l _£> £, J^J| j^ 

. l^Xxiva O* CJl OjSj 4P«i> 3*P .« i"jl f la'j 1 ^ 

f Lji^ ^L_fll jl — ^L (Pivot) oj^JI _£> J^ <1> of c ^j :& *ij 

.oUWyi r Uij ;5> f lJbu-.l f (Pick) J»liJl oLi'Li^l 

£ 3 — r > 1 ^0^ 0^ (Pivot) Ji^Jl _£"> jU Oli :Lp>JI oUl&l aJl* J 
,L_^j c^i ^ Vo, 4juai jT^. fOAi.-ij ^l&i jjj jTy J*U^j olj^J ^,4 

f 1 — ^ i-^^j (Selection center) *l Sss-yi f y u° ^.^U. ,iLJ ^i J* 

.(Coordinate system center) cjUIIo^^I 
^rt-T t;l r la^.l iJl^L ijj, <gV la* UU ^c^. (Pick) JsUcNl jl^ 01 



oU>*U l*J\ UJL 



^j ^B J^ill 



.(Helper) ftUi ^IT J^ ^ > ^ju ^ ^ ^ (12-10) j£* 




10.12 JtiS 



*_-*» otj*f ^— * (point) akfaJl l**, (Helper) SopUt cl^ :^J> 
r U*i |H _> j-J* o( j (Align) I >U* Of Jk r**1 W* * UI ^ **U 

p-Jfau 01 .ot-nW^J j fjS Si**** f (ijji) t>£dj (Snap) JAbftl 

>-*>*" 14*14*1 *V jlpL^ jJI^T (Point) akidi fU*s*t 4jUi< o>^*li 

oV (Grid) *<«-sJ» ^IT ^ i+ylS oUl^l *»JU su^l ^ j*ty a*V» 01 
(Center jl_J>1J cA-AH j-SV*' *.U*s— .1 o— &t (Pivot) *tf, » 

.coordinate transform) 

1 1 t l» JrLJbNl f I — lU jjtf J* &<M W J& ^ «*iJWU *M->^ 
.(Grid nudge) ^ ^ ^ ^ ^ ul J •** > •^"V ^J ( Sna P) 

View 4- Preference j> U f&^i ^ (Nudge) UM ^Wo, Z. j>» J> 
.unit III *«*AlJ M>V» ttUl 0j& .(>* ^sJl jitf" o/< Ui*) port 



-ru- 



Sub-object^jili oUfl&i a*JU 



ji+ ^tiil J*A!l 



:(Angle threshold) <UU.uJf a*jf jJ'-* 

-jJl ^-, j£ — JW y.,; ^U Ul^* ju*j c/yjull y* ^IjVl pV 
^a#u — j W& (Explode (Auto smooth (Auto edge j//t Js> SjjUd) 
J—& .•>- *jJi dm i&Adl jyljlJ j»aj ^Jlj (Threshold) UUJi VAlto yo< 
ajjlic. ^jljJl sJU jJbo" IJUbj t^jlj l*4*i ObJtf *iUi iitfjAt »j*Jh ^ r jj 

>L_T ifj-4 (12-1 1) J5L-*j ,— *^i <*^i ^.-aKAjli VrjUJ-i a<jijJi **»#» 

.1 

4 




J— ** ((Threshold) VW» a^J* »>• >»f Ufw ^ &jj j**j J& 
U^l Ihij»jJ» a — s» £*j itUi ^iW ow*j* OM ^J* **•»»• colj US' 



—n*— 



^J! L.ljjJlj :U.yLil a _prjJl Lljj £. jl^ J^Lio J^r ;L^b^dl yloJl LpIjjJIj 

: 4xt>il( otulil( ^,1* (Animation) 5 ^—" t f >«• j j * ; u "* -0 

a — f^i, j-j^j jL^. ^lil ^ SjjiJi (Edit) 4*JuJl o^ji^ j* ^ u~^ 

l .1 cjli m"j|j«ll a iA (> ^ J^i j^i t(Track view) oljLJ.1 ^u j*j, 

iJ,l—Jl J.wU ^o^ll jjp J \^j obJl£j cul^liJl ijbi L.l_j iJ^j Jjuij ^,„v 

Linked XFORM, J— t.) Jjl_*1i ij li J lg 1p as"^. ^j j^L, aij 

.(XFORM 

/-** J 1 «W- j' "JJ* ^ y^> ijfl^' JLp igj*^ ^j jjd aiJaJl 01 

(Edit) Jji~ j*j. *U^I OlT lili .(XFORM) Jo~ y> dUi J~J c «LiJi JhJl 
tf-sJ 81 i^t ^ t^ly (XFORM) Jo«i 8ji y ^ 5i» (jsAt _4 ^u&v ^Uj, ^ 

(Vertices) iSj-Ul — >. J> (Lattice) kj* — ^J* ^L — *JL (% i^>Ji jaAi* :^i- 
i—jj — «j 01 l-. — *ij L^ — jIp is ^>ti« ?j-jj j (j j j liT ,j>jr. V oJLgi sjjJljI iajai* ^-.^j 
(mesh smooth) p — ^Ij (Bend) *L — ^Vl Ji* ^^l cjV^ .cs^l aijaj 

I aiVI ,e Lp *^iaJ "— * V" CjLjaoil .J*- ~*£ j>£j> fj-oj Of) 7 '' <^i .«*l-idl / JlS U 

(Vol select) JJu_*^ ^.Jbt^j of £sku^ (Edit) J-x*^ fr liJl J& aS'jxAs fy*)\ 
.Jjjtil IJL* yji?? f^yj (t^s- i_~— >■ ■S'AsM stLSi;^! l5 Ip aS'j^jJ.I ^ j*»J\ J^"J 
: (Key board <- Preference Jj oa^j^j-*) o^l^II {uli^ll <^»<jlm1-K< -1 

cljl-v3.7^V.I j«lJb^«l J*-Vlj JUi.1 ^ Jl4 ^ V 1 ^ 1 obfl^Jl £. J-jJ1 Jl^> 



T<n- 



f 



Sub-obje cts oUrtfll fa-ii j** ^ J^ 1 

^ V *lial -Select invert JbU MW ^ 'Select All ^ *lfcW . ^ 

.Selection lock ^Ui VI Ji» < select none 

Hidden SL .s-U jj * ob'l&l iti*\ — Edges only Jaii vJl>-l j»j* . Y 

Un Hide by p-Vl v— j^i -Un Hide All J&l j^l - selected 

.name 

J «JI j* &&£. (Display) J»jA\ C J & ^IjSU oljlv^VI oIa ij*. 3 

. JjuJ.1 IJla Sj^U- Ojaj (Edit) J J** J^b 

..> Jjjudi _ Scale ^Lsil j^" — Rotate OljjjJl — move ^U^l . r 
_ j—fl^l uy JjJuJI _ (Non uniform scale) Ji* u-L^ 1 j** 1 y 1 _/ £.1^ 
a_r>i **, J^ £ l&u«i (Edit) J *ux. J^Jl oap _ tf">-i obo* 

.kLJfcM f 1 J»i — (Selection methods) ^UsiVl J> — Select plasVl . i 

>u »jU.i dLyi OjJb f lisvi JjW >h"" cy yb^ 1 "^ ^-^ (Snap) 

jljjl —Xs- -kjwxi Uid iiJLil5L« a^vjj Vj <^ii pUiVl (^Lp- -laJii j-S ^1 f . fr" ..., " 

.oljULl 

.ItPyiJl lUUjISJI oLjI*»u« ,jvj JjXJI . o 

i_Jlj J-I_j (JjAJlj OjPr^)l Ji* 4P_^lil pLaliVI luIijI^ Jy Jj-UJl -"uLlJl ^ 

.j"\j jl (j ^r**-^! 4£-j** v^« Jjjj ?nJbL« oljLs»-l oJLa ,U^- J 

:(Mesh) i(;ail ^* pjriJKj 4iuLiii of jU« V-T-1 T 



—r'W- 



oU^UJU l*J\ aL-JL 



fllill J*ill 



£ Ui ^ bjl*, Oj& Max t) SJUUil £ iUl (Ja** Of Ja^^L- 

oVJ ~j (12-12) JC* K udi _, c iuJ| ^ ^ ^ ^uVl *Lil 

♦tjfrl ^p ol>Jk*ll ^ \ y ±v~i Editablemeshj Vol select.? Edit mesh 



ol*l£Jl 




12.12 J^ 



Edit Jju-*. J_j*b bj»jLl oljilSl*^! J* jui* (Mesh) »SLiJl J^juj 
Jjj—»}\ J*—** £— • J&j Editablemesh Jf •J.prj' o^^vyi ^j tmesh 

^ft— sj jf •_, — »r^H ja tej+4 Ji jt <^Li jil^J jjii (Mesh) a£-sJl SjU 

ij— * j jj-l -t j£w ^j £\jA\ $ J»U3 «->jiu : (Vertices) iSjM SjW* 

.^lyiJi ^ ika gy »t&*i< f** Sjj-iJi «-*j«i V .a^Ali 

•y gj-Jl ijji ll _, .IjiP »^l *L< j* tfjJJi aj*>J y-^jM ^»^lj (Render) 

(Isolated * IjjJJ •jjiJt f-W ^V ^ J*-^ •J Jr ^ ** ^ ^ t* J* - * 



-Y^A- 



Sub-objectV>Jt oUi^li suJU j&* ^isll J^Ul 

ttjjJLJi ^ (U*a*1< (Mapping) V^*>Jl ^1^1^-^* u-^ 1, ty** .vertex) 

.IfM J»j^l J^*>Jl s-**-* iijJJl S~»*-< JUMi illlJU 

^_* t^S d#i .kjj ^ cJ^sj ijilu £jJL» jp ijU ,^* : (Faces) »yrj\ 
* — »rjJlj .^k— ifj~*> f~* yJy^ ty J»Ui tjy^j dJUbat **_> JS" oV j .lf*Mj 

•L-4i< < — ** ^*j or^Ji ^k^ ,jl* if* j* SjU j*j (Normal) |J*u uiy^ 
,>-- *-j&j j>— *• J&> <sW ^Ij ^i>^Jl <d* •j»,ll A^iJ .Ai- ^jll cJU-l 
j£ — u Ul» »yrj\ p£ l*a*, 1 » J jdi ^^j (Material) *l~Tl dj, M uri 
3 utj t-JJ^ »i#^S *l ^ JJl 3 Dface -J s&y\ $ *^) Soji* JtfLitj u.^ 
.(,A U J la4*j *<^ *tfj^ «) tf^ v-V 1, gjt -J yjilt Dface 
♦I — ^ <*.^l djO*N jCajj U**s ovjji J^; Jpjlui. ^ ;Edge ciljjM 
,*— J jj i« Otf>s« ^oUl ^j jUJ.1 jx*J\ j ^j\y^ &% *] a*, J& ^i J^ 
•L-WY **** ^" o&j l*-^ *->!>! »tWl ^ V .fcU-lj *»U Lfct OlTji^ 

^j* j»-* $ Visible Wj* Oj — & of ^ vJi^- »»#i «] ^k-, jr 
ajj_^j L-mIvj (Redraw) r J>\ fc^ J* u»l>i 14 y ^ .(invisible) 

.(Wire frame) ^yuJl ,ury ">^ fU*aJ jl* *CjJt j^ 
&—. h Uurf aUj* > JUV&. tf^s, ^ ^un ^ ^Elements) ^UJl 
.(Welded) U^ ^ j^ ul J^ ^"^1 cr^ Cr* ^J^ o^j 
.fUdl tfji jl aT>^ ^ji ^a; ^j ^ ^ ^ j^^, ^jj^ 



01 I — aJby jS3j aSLjJl J ^UtiJi a>y L.jup hj&u> Oj& ^j (Coincidental) 

_J- ijii-«s> i1)_j>j 01 (j^- Cr^J ^J^~ ^^H i£ j«2^*& Cr^"- ■ j""^ '* (J^-^i ./fr^ 



. JJjt>« Oj.ll 4& j>0 ?_5*"J Lg^* tfJ*i J' j^lixll 

j_-_^. tij^j of j£s„j j^bj<i\ \y :>ap tSy£- :(Mesh object) aSLjJl ^ 



.j+0\±xi\ ^j» 



M — ' -"r 



_~~« iZLi. d£j OS/ p-bsi V ^SL-iJl jfl&l OU j^Jl iJ^j 
^__io:„ ol tfl53l Ja2i .^_)j*» c5ji JLp ^^ 01 jj^OT.J <Lai^> y^s- y Jdy 

J *~\y>j (Pivot) Jb"j ^Jaij (Transform) & ' j>- ^ lJj^j jl ^.jk j\ Ls^*— J 

Lg Jp j-kil aT^ll c^Ji ^ Tracks <^IjL~«j Stack ^-J^l cy^ J^" 

.(Animation) 

Sij__*jll ^L_-sJ» ottl£J (ffierarchy) ^jii J~i~Jl 0£ dlfc yi* ^j 

:J,bJl j£^JL L^y> .j^lc Max l >w» 

.(aJjj** jj£j 01 ,^U.) SjjJJl . \ 

.(,jyjji J-^jJ c4srjJ 4**^) 45U-I . V 

.(2bjaw a*j*dU »_prj c^yi) Polygon ^Lail . i 

:Editablemesh jitf-1 

>OJ 'i53l ^-oC J^- (Collapse) -l*~~j aJ*p 



■i> • - 



Sub-object Vo-^ 1 obfl&i **& 



j^s- ^li5l J-^iil 



u 11 



L_& «jUl— I ->_%» « -liji ^ u * o- ilS ' <^ >jy-^ \—^» 



I jjl^Jl ilU- J,l J_p-Ji)Li «ulp JjJ*Jb Ijlj of ^k^-i'j (Editablemesh) 

.Up Jjb^ jiJaJ OjOj (Sub-object) 

.(Editablemesh) o^ Jl ^ u^ ^ ^J ^ ******* ^ *W '^ c - 




Modifier Stack 



I 



•^1 (Editable Mesh 



Selection Level: 

y |l | MJW1J I ^■IHW . MI I ll 1 1 ■ > >*■ 



JiLQM 



t iti ; -. i , i.>i. . iii l i«i > 



Attach v*i « 
Attach Multiple j 



13-12 J^l 

:£dit mesh fc* 2Jjtt«lU Editable mesh f fai*!**! -T 

•y'l !x) IL ojLm^I a___iJi>jii flJbtU.il ^jk;...V cCjLIaP eiUi^l Jjy V j> cjLLp 

.(Editablemesh) 

(Editablemesh ^'lOl J* J^ ^~ ui*s ^Jl aAJjto d «j*J» jA ^ 
Jj^j .^'l^lll j^vb oUjSLJJ totfj ibt^ij ojytf -tJLp js^ cJU 4i£jtf Uo^ti 

oLJ^Jl I J*««j" V (Editablemesh) j~* J** J*-iy OLi (Edit Mesh) 

.(Undo A^-lyll ytj ^La)I ^^1 (v^O ***J>\jj ^ 0j5j 



-i«U 



^jUAi [^J\ aLJL, 



glill J^ill 



i) Ji-Vl ,y oljsjiiU j_^j Dl £k~j tfJLJJJ cjLJLJi J*^ Edit Mesh 01 
J ?( ^__i ^ j*.^ 1/ aju jj^j^ji oui^jj ^ ^ Editablemesh oVj .^u&l 
.(vil-a J^p y> Editablemesh J^p ot ^- of >_^ ^jJUJUj ^a&l 



Edit mesh modifier 



5i«l5' 4$LiJl jJlc- JjJbdl iiJij 



aJW c^W^l jTl^ r Ubt^l ^-...v 



o^Ui^U 



VcK^ ^>J ^ J^J fc 1 * 



Editablemesh object 



(Mesh) ^LiJl JLp JjJluJI iiJij 

aJUlT 



j^^JLJ *lii^l jT^ fljut^l «Jai» 



(Coordinate system) 



;ttir Sjip (Attach) Jvj ^k 



S_jJl jj-ii; L$-*"-J 



jJ. j*\jSl\ (_f- £*-\j& f^a^J 



4JU-I ^jJb>JJ ^1 ^ ^rl^Jl ^k^o- 



Ju Jj ^ L* j^iJ tJ £0:. js^iJ aJLap JS' 



01 jfCr. VM 1 ^^ , *SLiJl Jaii 



<uL^»l « jjJLul >t^ i_jtlil (t^&- Ju\j*i 









JOu ^iij aJj^uLLIj SijJLsM obi <M 

Undo zjJ^- J^sjil 



^y- .juljjJdl JS' 1-JJL4 <JJl*il LJJb- 






Jjuil IJla jut Jii-iJ <_iU.I jSo:. 



^ 



(_gl (J JUiJl s-lii^l iJiJyu A-Jai-J 



J Jais JUill f.Lfli^l >-*j«J 01 fjai 



U* 



d£ll 4jlJb 



■i.Y- 



Sub-objects^ ^uiifli a*di 


y^ jliil JvaiJl 


RAM d c/^ cf ***"' c^ r* 
U^> JT J> ylP Edit Mesh J& 


^1531) RAM J 5^dl Jaii Ji£>- ^ 




Sji^l Cjl5y-iU ^- *4j** J-tfiJl 




ou^ ^-yUl JJ*l£ll 3jLs- ^ Jj^OJl 




Jjoj**! tijULuJl OjXl 


iS'p^iS j»_j-^jJI oli isrJUjJJ f- y^A 


&jU1| i*-JLdU f y^nj> 


■L^a^-I 7tjLi« Jbr «j j 


^Ijip^fl jjijj '*?*iA 3 dsmax. Ini 
Editablemesh: 1 Jl ^ J^l 

Key accels enabled = 1 



:(12-14) JS-S» t (Mesh) iKi&ll ~4±a$mJ\ CtL^xa^it J» 

J — si -o^^' u"^* J^" (^ V^y 1 A^»L«i oL-^ir ys :(Segment) ^kill 

.^JailJ j/l&l £-U»! JU> JUaJ Of <_*«J #L^V> JJL*^ 

=6L_^ =Lp>Ji ciUj-iJl Jl jji; Lg^O ^M L^ij ^ (Side) s-^l 01 

.Sy'Ul) jl ^jaU jf { ^cJi ^t. 



— t.r— 



..UjL^U U^l aLJL. 



^Ull J*«Jl 



u-' 



-* J & (j-j* J^-iJ t^ 1 (Step) SjkU £. Jajjj SjU :Side «~JLM 

.Facets lilJi 0_j*jl> 

.SjlUll "A*JaS jt £»jj JassJJ ^PyiJl ^^iJl ^ -.Steps Jjjai-l 




14-12 J^5I 

:(Mesh) *Kt tu\\ j^l^m 4>JU«J LULutl**! 4jJ*>u -i 

jj-j — «. i_« — ^ ^ jolJl ijilCl i)U* Editablemeshj Edit mesh ^ 

jjil i i^rjj (Smoothing group) j*-*^! ap^£ J^- ^ dUi ^j .^tkJl 

»j » JT .(material ID) ^L^l <Jhj*j pJj *b^j t(Face normal) <^l 

.((12-15) J^i) Edit Surface j 4_*jJl ^_^~, ^ Sjj-^-^ oLilCy 



rjJl (JLp iiiJL4 (^**^l jjjIj 0^ a^LsJl "^Sjj (smoothing) *i*zi\ J^i 

jt_jJ| (jy Jvl* JSvAzu. l£ jJl*j> t5ji OjJb JjLaii /gil ui\_jJ-lj .Jaii Xa^SSS 

-i. i- 



Sub-objectv^ 1 obsi&i :u-Ji 



^LJiJ^aJi 



Modifier Stack 



-tBsJJ* EcJit Mesh 

.■$.]: B.'l VJQ| 

Selection Level: 






Sub-Object Face 



u 



£■*:■ 



Edft Face 



Edit Surface 



r- Material- 



Select By >P I 



r Smoothing Groups: - 



Auto Smooth 




ThreshQ(4pBJLJ||} 



Modifier Stack 



4» 



Editable Mesh 



imiJi 



u 



Selection Level: 



Sub-Object Face 



l\±_ 



EditFaee 



EditSurfaM 



r Materials 



Select By IP ,;| 



■ Smoothing Grburj^: 




■Auto Smooth li^JJipM 
ThreshoBrW" 



15-12 js^ll 



.i.o_ 



MESH 4SLiJl ^^.ygJj *>■ JLc y^P ijJlill JvsiJl 

Mesh fci^aJl i$L*4} S^k^ 

tfJ — lij Mesh «£ — tJl £• l)j£J ^ju Max <j .A^l p-*-^dlj =br JU-Jl 01 
* 5 ^— lJI i>* ^> J1 "^ j^ 05^ 5J5jU ' 1 ^"j^ i3 u-^" ^L) ^ Max SjS of (_^o 
»j — *j « (Sub-object) u — e->Jl jjJl^Jl t5ji-^ <j kri^Jlj *-wwiJl t jWa^> (^JJl 
.(Edges) ^1.,-i-lj (Faces) aj^lj (Vertices) <jjSi\ J Jio" V^l ohjl&l 

tf .L-S/lj *~-L- jSTVi i^sll Jtf US/ ^JJl j.lJb^L.L a^JUl tju Lib 

nsjj II jijt, je. £U; Max d *»ij~i\j VL-Vl c^LLJlj .(Mesh) aOJL 

c — h <¥ <3 .•!> cs J^j **jH <^ 'c5jJJi jj> ^ £Ur (Faces) o^ij 

u- 1 -^- 1 js-s~j OIjjOJIj oU^JVb Ji^„ ^AJl ^Ip aT>! ^.Ijt j^Jrf 01 

3 **jjl ^bxJl ^ ^ ^L^ ^ ^ ^j it5jJLJ| ^ ^ ^ j j^ 

(»— il^ jjJ cJli ^j jja; U^p_, <^bJ| ^ ^ ^ ^l^, ^ ^ 

* j.LJl a_^ ^ Sub-object ^>Jl ^l&i j S^JUl ^y^. J^- Uu. 
Ub ^ tf jift OU ,^| a X, J ((1 3_ 1} j^ } ^ x ^^ ^ ^ 
J-T OLJ aim .j* jj .u v^jl ^v ^i (Normal) pJs-U ^ (. ^ ^ 



^jUjLiaJLI Ui>^Jl aJlJLo 



cj 



^^ip dJUJl J../2J.II 



(_^jJJi n .. y > LJlij .L^JLp- 43 _p- j^ljl ifzi^ lir^- cSj^ /|»'/ , "j *— *j*" s-LSil 



l„ ,n\ij oJ jJLst O^rj *Uj jjfcj JLs-lj i_,....l JL>rjj iijjA\ j\ Spoilt c£j-ill 0[ 

JSL_j^ U J j_ r a; i j$J:. Vj (Mesh) *SLi iJ ^ ^ c5j^ o^- ^ --f^ s-f— ' -^j 7 
01 dojf ISJ L-s JL«j Max Ote »jsr^l (Delete) <_iJU L»jup_j .J-»^~» 
^ ^ of CJ-ijI til ^/l **> tub Cij^i 01 <_^£ iiJjlj?r j c*i al^Liil (Sj^ 




Alt J>_i^ frUi^i u ^ C > ^ Li, cCtrl Jai^ cytUdl liU.1 j^. -5-iiUl 

.(L^> V gJt cSj^ ^" f ^~« J^) 

:(Hide) iSjJUl s^i — Y 

;£ *\ i^» SjU oSl tLft> x^ 1 oLUp tf ^jJi\ O.U- li> <y> 

dUL_£,b ^j—^. ^ UJuw IA iaJA\ tfliJl </£ V J^J (X) oljUl est ^jAJl 



MESH *£-lJl **w*j ^^ ^ ^^ ^ 



u ^ ;uj sbVi »^* .Iajl^^u -Lit a^ »V *> y >' ^ u^- ^J tfj-^ ^ 

.(By- Vertex) **-/)i\ ^Ls^l jL^ JLjc^i -^ ^-^j* s.LSsil 
lijj .tLja^l ^ ^ t^j^l «i* t>i» tSj^ 1 & '**y^ xj& u ^ '-jM 

.ILL* tSy*^ cj!c.LWI •ij^Tj fJLP 

J * j (Pull) l-^-x-J jJJi t^Jjj cSjiJt A»lj» ji-i^ ScSjJUl ^JrUi iLuiLj^l (jjoll 

J^* iSj^ j./- (f*. d ^a i^JLj .[41* aASLidi ftj^jJl (j-L^. jwoj (Stretch) 

ji — « jl jjJ J 01 SiJ c-iS lili . ^tfVii (Jaju U Ij^Li LjJLp SS'js- J*f^J °jj^ 

( _ 5 — U Jva^J (Center) oLtla>-^l J.1J2J jT^ j.|jbw^.l JtXAe- i_-s»-i Sjji tyW^ 

*^u«^ jA ?<JUJ 



— 1.<\- 



oUjJm-JJ \j?Js\ aLJLi 



cJUJl J^iJj 



: (Scale) ^Jbtu-L 5ix. J| 5jljk^l Jj_^ :J&» 

^jlp cSide = 24 <~JU4l jjip :*JUl oUopVI U (Cylinder) Wjk-l ^iif . \ 
iji_s<aj y> 0j5L^ U^Jai .JlvoJ c9 = Height Segment f Ur/yi ^ c-tj^V* 

.4iail jja5 

SoiLJ ^uj ti-Ui [«-*!) uik- j^l uyJaill cSji ,^1 j (Edit Mesh) Jjl*- jJ» . Y 

j*Ui — ; jj — ai\j (Non-Uniform scale) J — s-jlt ^ ^Lsll jjju- ^ ^ui — y 
.(X Y) Jtf>l oi^Jbtj (Center) jS>j ^VJl ol^Jb^l 



BijlJl'H 


BPWjjjgllltf Ml 


ESjgjd n 


^^mB 





2-13 JSAS 

j^ Jj^/I a^idl g US' t5j5' y . c^jOj u ^a* j£LiJ JjL*!>U c^jiJl ^Li* ^ . i 

.(13-2) J^JI 

.Z Jl obJbM j>Pj Ja-^l **0^ V^ 1 ^» LiS - 1 yr^ 1 • ° 

US' (JUl cSjiJl (Juo ^ :L*»_/Jl ^Uil v>^" t^- (^^ *12sJVI (j-LjA-* ji* ■ 1 

.(13-2) JSUJl ^ jlill J*ill J 

I S" JbJl ,Ju<Jl q* <-t>P& U-<UL» jvPj J^-Vlj J&Sl\ i£jJi\ ^> ,^1 . V 

.(13-2) j£-i> ty tiJlill JL^iil J US' =U:>LJl SjJJ-l J cJUs 

.Sili-I J^. ^1 <jjJi\ ( J^\ dUD dJb%Ui^ .Jusii) Ctrl ^UL. JLp Jai^l . A 



■i\ •- 



MESH iSC-iJl *-o-^j a* -^ ^r^ 1 «iJlill J-A&ll 

dl_~ j£ ^ ,y~ J^loU ^Uil jjp { (X,Y) Jp ^>l oIjU* J**-l .'<\ 

.(13-2) o> e ^» otiil «) UT (Bevel) U^ 

Jy-j- ^jl^U Ja-jSfl tijJJl <^W> ^LJL. jit- j (Z) J^ iT^i-l oliJlst J**l . \ , 

.(13-3) j£i ^ JjVl J^All j US' tfjULI d>Ui- <J^ d%» d^&Lio 

.Shaded aJU- J^- .u 

of v- Jij . Stf iJl ^ ^.> joj aail gj^ ,yftl J^Vt (13-2) JSLiJl 




3-13 J&&1 

^a-^l ^ iU j Smooth Jo~ ^f .^ j&i <JU ^ c ^,) . n 
^j»jl a-^Wi a*^ 5LSS- (Auto smooth) ^UB ^i ^ ^ 



— 4 % ^. 



oL»jLc<JLi Ui>jJl aLJLu 



jj*c- cJlill J*aiJ! 



0^ dLJij .((13-3) ^ Ji-ty j£*) SaU- 0^1 jJU" vJljJb-lj ^WkJJl 01 




4--13 t>AJ" 



i^jJUl ^a; :(Y) Jli* 



f ^jS/l cjjzs d Mil a^-sJl t> (Side=16) i_JU ^ 1 ^ "•/" is^ • ^ 

.(Edit mesh) J^** W^ j^ 

(y Ja_^ ^-"o -^) »-**•. tS^ 1 ^J lAr* -^ y^ 1 ^^ iA^ '^ i>* • * 

.(13-4) J^Vl J&Jl a US' Sjji ^l Up L. 

J_^J* J** tf I» oJbo y;JUl iiyij J> .k^ JT ^l (Top) J»yi\ S JiU ,y • I 
.(13-4) ^ J^ 1 J^-^l c3 ^ 0&*J *-*> ±*f<&> 



.«Long» *l*sVI ll» (_£*-. ° 



-iU- 



MESH aSLjJI ^J **"** 



cJliJlJvaiJl 



9 

j&\ 5 (World) J.UJI oL,Wyi ^ s*h (Rotate) Oljj^l ^f Jt> Ji\ . t 

.Z j>» tf>» ^ f (Center) »l 

^_M j i f 1 oljiVl iy^A J (Named Selection **Jli ^ «Lat» ^ai . V 

JSL^i, ^ Jk^l JSLiJl ^ UT S>Jl sJlj* Jifci J>j* SAili est ^ y.jAJl 

.(13-4B) 

j .u ^ ^jiSll -Wj a & (Named Selection) i*JU ^ «Long» ^ai . A 




5-13 Js^i 

JSLjJi J UT \8\ Jl \16\ ^ l^Jl_pr t/ iiii» l*. jjja SjSCJLJ aJ_^iil ^jljJ-l . \ 

4iUa^tj ^iljl* ^ i_-k»Jl (Jj'i jiLUl ^f-j £)\ Jis-^j .JjUj^I (13-5) 

.aOJi j^Lp ju'b tsl 6j^j lil£« t) a=jt« Oj&j (Selection center) j$V 



a^&J ^ JSLj. ^ J^ l y- Lat j Long ,#l£dVI uy J^l ^k 



:(Affect region) ^'ji-l jM\ gra* jlj?- ^y ^Jb^wb krJudl 
ls— ^ j — 'J 1 ^ ^ J* U**& & ' j>~ J& (Affect region) gy y£ L.ju*» 



-£ \ r- 



cjL»jJL**D Lj>ji\ 2LLJL- 



jAp dJliJl J-*aiJl 










SBfiE 






.j §§§[ 


|«i:i ¥ Tffi 




- . 'i. rnWo^^iiimffil 














^HffEM HE^ftj] 


v fffijfiBIMwKJ 








- ■-; * h ^B 


He*"" jjj 






E-^J»li8iKMi 











6-1 3^ 

(Edit curve) ^^i\ ^^ ^ ^j)IU (Affect region) Jj>- gy Joy 

4__u^i. j^Jijj (13-6) J^CjJI t) IS j\y~ qja j$h (Edit curve) jj J* jZ^i 
■ ; ^ - i*~; *lSLidl i,£Jl jl t yuil iJLa JbtS <Jw* JJW= (S^ (Fall off) ^-M 

V 5__«iJl »JU«> 01) .iiliJ.1 ^>^> ~±id l*J jjLj »^JI ai^ l jW' «Jji J^ ^[ -°JJ^ 
.(ILuJl oJL* j.1_^t ^ jj'ta" a^isd! (^jJUli 4/L>«li tSj^ jU^-^l (jyu J^-Lr 

SJ^-lj Sjji v^- jjJt tfy. (13-8); (13-7) j£i .£^ ^5LiJ S^lj 0JJ i ^ 

.jUill ,^-jLj oJj-Ij 100 4-^LJ S-*^i 



-tu- 



MESH A^LjJl pfi&J Aa-ii 



dJliJl J^iJl 



-IjL jjii .iajadl (V^i* L P V -"' '-'' <_A-^ ObjJ l juSvJuJI /^» OVJ j' lJV'-^ 1 '! 01 



B Ei IaI in 

II MEM &WE3I 

lEWi hb&H Ka 

m m m * 



v-\r l£-i!> 







1 



muni 






□ □□□ 

El El El E5j 

• 44 

£-* J^IJ *L^ (Affect region) jl_^ ^ f io^,L ^Jdi ^ ^ ^ 
cr^j .(Patch) :sO Sjji .^J ^ ^ Sjji ^_ ^ (patch) ^ 

(Affect jlj^ ps ^ OjUJL Mesh ^ j Sjj jui ^^ l ^uVl <j>Jl 
^i U^l ^u l*_ io,i , M ^ ^ ^ ^ j ^ ^ ^ reg . on) 



— £^o_ 



^UjLtJU L^Jl UJL. 



^JUl J^2iJl 



^-^- ^^ ^J «Xi* r^ Patch tfLi ^ ;_,> ^^ ui ^i j£& >^ 
. jjUi <d^j ^i ^ ^uty uiC ji ijbu-i uajt tit 4ji 
^iriesh patch 




9-13 Ja^i 

3Jl J J^_l J ^ ,| ^ h $ y Sjji ^^ oy gjbJi OjLL (13-9) j£i 

<-£j J l! g^ jW^ 1 ^ (t^ii :Ignore Back face (Patch) fcljk-l _$ (Patch)) 

u «^ 5 J> tX 3l» >* > ^ un«i ./b; ^J| ^ ^^i j^ ^^ ^ 

,j- fcf iljiii ^Jl o^l OU lj«*t jLjLI IJU OIT lil L.1 .Jbs f biVI >S ■_*■/■; 

J* -j ^ M j£^J .(Normalize) l^Jily »l4l 4ij*i JJL£ siidil ^jjJi 

,JiL_Jl 01 — r lili c»L^Vt >S ^jl^j ^^ <^j j£ Ojii, SUsil 8j *._pi ^^ 

a JA AiSLiil ^JJl Dli c(°90 aJjUil ^jlj) tf^l 0j ^l ^ of ^.o J^l 

j: =~* SjJU.1 j± «_p-jJlj JjJUl oj^-jJI oy iTjiill cSjJJlj .Syli- OjSJ ajpr^l 



.Ignore back face Jl^o-I jlp L^.jj tl ^jr ajprj >Jl ^1 ^ -4.1 j JJV ,7 



-in- 



MESH ^SLiJl 



r-j-^J 



4jrJlC 



LiJlill J^aiJl 



(Ignore back jl — e- i) \&~*^i y^ jL^' <y> ^j_^ 1 cSj*^ 1 ^i : fM- 
jLj^i ^ ^jj*^ »j?rjJl UJ cL^> JiU (3L«^V oj*-j *-&•& ^ji y *J* .face) 

.Ignore back face ^ IALjc^V 




10-13 tP 

Sjjj II JJ ^ ^'y. jj^ Oj£j 4»r^Jli oL4Vl ^r^ jiA 1 . (t-^^ 1 °L4 | <^ 'M 

cs Lp Lgjiljj ^Jl o^-jJlj «_^>rjJl a i* J*-£J *y (Affect region) jy Ul ll*^j 

SjjJlJI ^U Jl ji — 't ^ (13-10) j£i cSyL O/j 90 tyj J* aiU-1 

5- I ajjl jjUtdi C~^ frL^-VI y^S i_ji-/2J ^wj 4_otX» 4*Ji) ^«L« yl <— SyxJJ ija^i «iU 

Sjji J — £i Jgnore Back face jj£ ^ £• 4^-dl ^^ JjS/l t^xS^U ..^£11 

jJ II jLi-l j^ h^ iSj. Ja— jVl i_ot£Lll . JjL*S/I J ^1 vliL" ^>- l)\l* d^J 

•>- °90 

jlill .JlsJI ^ c^jJLSl <_jU^Jli ^Lsi jjp jjUI jLi-l c-->- j^S/l i_^£il ^ 
*KjJ.I a^^U ^ili-J 4*^1 $t\ jpjt ^jJJl aJl* bH } \S V ^JUtI ^jJUl y;t _ 

c/j — . (13-11) JSLiJl ^ JjSlI ^^li .jb-lj OIjjjj i-iU^jJ ^ V^ ^jX- 



-£W- 



jL«jJ|jc«Jj Uis Jl SJLJLu 



jts- cJlill LaiJI 



^..j^^l Cf~&& ^i>. (J 2 ^ <^j^i oy^SM «j^\j aS'^ orji 90 »jji OIjjj jut? 
, ^j ^ diiiJ y^ jM-lj M 1 ^ ^j 1 ' J-* 1 **^ Ja-jSlI s^il . Y 



t-«*- 




11-13 <P 



.(Create) :rfJ i.La«i f-Ulf 

«, aSLiJl oSl SJbJbr csji ^i* «iki» J^-sJl a* ~**^ U^ vJ 5 '') 

,L_iJV ^J l ^ C?^ &> J 1 ^ ^ ^ ^ ^ ^ ^ ^^ 

Ja_~ ^ >rry cs&S ^Ul v-^ Jjj~ J*^ ^ '^1 ^ ^ 
j\ .(Vertex) SjA-H ^j— 4 '*-»> Create ^ J^ ^ Edit Mesh 

f l -^ ^ j_j; Wlill J^ SyB J^ ^^ *^ i) ^^ ^^ ^ -^ D ' 

.5JUiJl (Grid) **LiJi Jlp ^ iUi £ S^a* ;_,> 

-i\A- 



MESH ASLiJl *^w2j"j ^-Ji j^s- cJUJl J-^ai)! 

«_jjjl jyLL* j (Grid) jL«i s^Li ^ylS' «-. L^Lla^I jl^. Sju«» ^^1 «Jl»j 

■ (Nudge) 0^~\ 

tSjJ-Jl oAa ^Uil ^^ (^jJJl pUjlj (Mesh) *£~iJl ^y. a_p-_jJl oi>- ,^j:. 

i_jL*Jl al* J^j o_pr_jJl £~J iliJUi (Mesh) 5$Li ^ii" cjt OOjl lil L.I 4>rjf 
jjJl—^l ~i> *Jjj~ cSji ^ SjLp jl JiJbs. jjlT iA^JI Jjor jy MaX iijl^ 

fli^_J .oi&l J Si^^il (Mesh) i$j> aO .JlpUs; oV ^Li JS^ £-bs£ 

.a>-ljl OjAj j^joJI £~J pjLi SL&il ^jJJl ^Lp j&\ _f .Shift 
:(Create) *LSJ)(I y>\ ^Ub«u.l ,»Y 
.^Li-^ jfl^J *LSJJ JaiT f Ji£j itf UVl ^l£)l ^ ^ stidt c5j^Jl t)>j 
j — _> ^ Jjliil cJUij uy'la^-l ^ I^Ip yLs ^u; JSi jj^S ^luj j^ 
Jplityl f UiJj tfjill f U^I ^p II* jjl4 ^ 05j .(^^J| SoiLJ aJM tfLiJl) 

£-o- ^la__P\ a^i t(Snap) i.ud'jll r UiJ ^ a^ JSLio slsjj ^jji J^- 
0_^ ait- (13-12 j£*) Vertex <- Snap <- (Grid and snap setting) j\y~ 

^ J^i .3 D yPlyUl J.UJV1 r UiJ r IO«-l JLpj .^jjJl J^Lidl Jby JUii jJUf 

y-pljiJl ui s* i^LiJVl r Ui r la>^l j^pj . a ^| ^ ^ jj^. j^ frLiJ1 

.(Grid) aJUili aSLUi ^1p ^ JUU Jai^ ^^ ^j ejb^.sp 



cjL«jJLst*JL! Utf^ll aLmJLu 



j^S- cJUJl J lS aiJl 



.((Mesh) A^LiJ >rh...« -ka~~» frLiol JUp jjslj J^-io \JL* *JL>*^j) 



« Grid and Snap Settings 



MSB 



; Snaps J Options | Home Grid | 

; f Standard"' ▼] ["Override OFF 

!■ D T JMl°!^i Q f". Grid Lines 

i A I"* Pivot [ ] P" Bounding Box 

| h. I" Perpendicular 73 I"" Tangent 

i + W Vertex P Endpoint 

; n r* Edge V Midpoint 

!. A I" Face V I"" Center Face 



Clear All j 



■*** 



W.lf 



12-13 J*«a 

01 ^jlas-J tijt—.j 'Mesh sSLi Jrf £. J^Us cjti c^jJJl £• J^-Utf Uo^ 

.cjjjill JU- JL^ c^ _y\J jJ**- ^^ "^ u^^*^ ^ j$ 

(Weld) <Sj^ f^Jl — ^ 



4J5L 



.|j Sjji il£i, jiSl jt jjj> jl^l jp SjU y> (Weld) f L>cW 



(j _J 2 ; j—SU -of ^j .(Mesh) at*-- ^ J^CiJ ^b* Sap ^ ji ^^ 
tf\S Jl j/i— &l t$> f ^ cA ^ ^ ^1 cjbiir ls * ^ <&ui Mesh) <Ja~ 
l £li oy (Attach) -M ^ f ULA=-l Vjl v^ *£-^ ai * J^" ^ ^ T 



LJ^ 



> ej _^-j Jj i a* Of o 5 ^- (Map) ou^jJl ^Wl oU> ^ *«~ ,y 

djj . j (Smoothing Group) ^ olp ^ ^ a* of j&l "il ^ *— <^* 



-iY.- 



MESH *S^Jl j^ffj_^f_ 



^JUP cUllll J*oiJl 



J <_pu jjl_j ^ *r^ ci> ay* o^J ^ ^ t3, > 1 ^ ^ 

.jyslii <iU- J^-^" i-i_>— J.^j tijl>&* 




13-13 J&a 

l ir . ...: ^ SjjJUi t5 itf d~4 *JU- ^ yty li* Li*-^ (<-JaAl f UJJI) Target 
j i.y £1* j»jS& d -^^ij .(13-13) J^l J L^ «-»>** Sjji ^ 

SiiU jL^I Ols cfJDJU .Lj>" J-^h 5-^ yjll J^-i Ife* jjii ^Jl SjJloJl >i 
.l+^U- Jiy gJl t^jJUl ^» U JU> j^ jjrti <d II* fUsM ^1 J^kd <>^l 

l - g --j &LJJ 01 ^j <-iLiJl j^p J ojjij ijy ~°Jj*) •J* - " <_P~^ ^-fr-^ 

jJlsl i ^ Ip JajJI ,jS3 ,( Uj . ^i u ^ Ol^ij* Jai-il (J OljwXJ LjiLi ajjT 

j — p i>^ij Sj^j ( Ja* i (Perspective) hj^aASj (User) j*^>c^J.I Joyti 

<_SjJ_ll jUii 01 ^j* L^"JbtU«j AJu^ ,U<aiiJ .*^^J UOiP L^vajtj cSjUl 4s}Vp 
5jj^i±dl Ji*j>l>\ ,j*^lJ CS'W (J > is JLjLt j'UtJ'yi _}*ttf >r SLjaJL^ (j 3 j^ *^*^ (J 

.(User) :uji*«i~il jf 

J — iJ-l jbo^i Vjl fji" ^JaJl oI» g : (Selected) 4JU&V1 fUd^/l \k>.}> 

. f l^h/l Jl* jAj (Weld thresh) 



— m_ 



<u 



'L»jLcJlI \^>J\ aJLJLu 



j-ip- i±J\ii\ J-^iJl 



cSjJJlj .(13-14) J^JJl J Ui' y M aJL-j ^Jiu-j .fUJ^I iJLp pi? J Sl«i, 

^ Shift (j — «Ja^) L$ -i**J (3 j* *-5\^« <Ja*«ji« OjXj a.b~lj ajji JS^io S^^dil 

.Selected jj ^> y& f (0.01) =u^l f u*M Ji~ 




*' , 'til vfertices vyithin weld ihres%ld. 

"* "-:V : ; v'-fr''--=--"' V* ■: .... ^ :- ;; '■ 

fcrnw.rirTTti'i-- 



S*' ?■ '■/•-■ 



rWeld:- 



1 



Selected, f 



.WfiW-Thwhttl- Jl# 



14-13 JSAS 
.(Collapse) W,.„,-ll y.\| ajsLfL. OjSj 6? ^^ f l»J^l JU aJUi ^l ui 

3 *\ )^ j *l J J=> ^jJa^J *kiJ Jj^- oLii» £^ji j,^>Jj Ol OOjl lit :7V-*! 1 

.(Selected) fUdVI yl j^" f U*»* ^ ^J^ 1 ^J** Of (Uniform Scale) 
(3 _JLp y^\ IJL* jJU^j" L*^ .SJLi. L$i& a^ a_JL^. ^ :Collapse h. . / J I — Y 





15-13 J^l 



-iYY- 



MESH *£~iJl jt-~<w2Jj **- Ji 



ilJliJl J^aiJl 



.* «J aLftiJkl c5jJJl c~il3 JU- (j /<-»ji* <*-*j^ !**■* ^_y^ij teliuil (^ iJJl Ail «^» 

j lSjJ— ll eJ — * £«; { lil ^j c(13-15) JSliJl j US' .Jb-lj c£>^~« J 

j I j e>- fl sdVI (jP i4Ul ojjJJl lii (jk^^l A*_jil S-r-»-» Jj-Ij (SjU~J> 

■ ?r|j..JI 

.a^-lj Sjji x-. ^.^1 iJLft j.|Jb«^l M^al^J V flj^rjJlj <_>l_^Ll i_J*>btJ 




16-13 Js^ll 

j-^-^ gr-^" ^jS' jf l^*«j ^ L»j* ^ JiJl ^^ SUsii.t t5jaJl j.Uul| ^ 
^^^^ J 1 ^ 1 f *-*- (13-16) JS^ t) tr-jj^ SjAl Jl* .lib* 
J l — *a* p. j-Ud^/i ou lib* ob-UxJ ^i t iijt ^ L-jiiPj .(Collapse) ^1 



■',' lirtWldrt I . 

AIK*tHc«iV ■ 

! "^at:||i W ;. li :|!.;,*i J r, r , li - 





17-13 JiM 



-i-Yr- 



(13- j£ SJl j US' li^j. Aki J_p- ^Lp pbJ-y ^| Ij.* pljL^CL— l ^ 

■uyjji vjy Ja-j Sjji jUjI jSC^J 17) 

l*_i. al^ill o^-jJlj ;i5sJii (j^Ui ^| iju j^i, : (Detach) \iSjjS\ Jws3 _r 
J — *»f ^aJl J^i <i>j .j^jb, ^jir 4l5L^ £ 4JL^Vl (Mesh) *£^Jl ^ 

(Jil — Jl <_ — ^-) L§ J^ls ^ fl^^i ^ ^ oV oj^^Jl J^i Si^ ^ 

jjSvJ LfrUai ^ (^jJJl pUii ij^p Uuj tcS^-l »_prj LS iu; U«£ jl5 (Normal 

£• — ~»J OS/ "b/jl £-1 i>tii L$i» JSLiil 4»^]| J^ai 6ji ojji J-^i Uijl lilj 

5jjj_)l a j — ft 61 v^oj (^L^j^IIj ^LJl + Shift) j-k- SjjJUl aJLA (Clone) 
.L«ip (Detach) J^iJl yi jJa; o^l ^...-A siiu Jfcj 

Jal — Sill j»l — Jii Ji i^i ~4*-juA.\ SjjJUl il^xi" ^ 61 Lojl Jb- J :5Ja?-^l« 

.ajjAJl £j£ fA*, UU-^> jiSM ^Joju IJ4J t^JI aJL^- jji! ^ (Snap) 

^_^J, 4_i.> ^j — J ^ ^jjj| ._ijb- 61 : (Delete) :c£j.AJl »-JJ*- — t 

.L$i* ilSLiJ.1 a_j3^_jJl i_iJJ- c£.sjj lSjJJI i_sJL>- Uizjlj .tSjiJl 
f.\ i&lj cj.UiiJl i_iJJ- c£.ijj <il_yjiuil fUiP ,>« SjjS'^i.l ajjJUl i_JJL>- : Tt-jaij 

<J> J-J- (^^ jj (Crossing selection) s.12ij^I Jai ak-l^j ^s> a^j ^ So^-ij Sjji 
.yfcjUil 2L>-jJ ^jU- ^ Delete 7-Li/> MJbt^.1 {£•£. .^ 4=r_yJl 

: (Faces) *j?i)l ^i*U (tx^dlllj I^iUaII -Y.U 

:<L>rjJ! i^4j t<e^-jll ijjb- A*ly c5j-i^ aJ ^ 

.(Normal) (JibJl »l4i —^ 

.material ^Lw-5'l a^li >Ja^Jl f\ys-\ x^S^ — x 

.Map tJis-^y j^Lp ^k-Jl flj^>-i ajl^l — v 

-m- 



MESH *£LiJl (t^waJj **• Ji 



j^P cJliJl J./aill 



.Smoothing Groups ^^ cAs>yJi £<k~A\ s.\j&-\ ajlSL.1 — i 

i » ,Uljtj L'JtiP'J .etlj^rl /"■*>* J (♦— ^1 ^P^ /*-* J^*'-*-^ v^-Jl* c5j^ Jj^ L**^ 

j .,-^Jl Dij (13-18) JSCiJl J UT e^jJl U-L^j *UiV SjiiT J> iU 
i—- — -j ill lij Max J (^'lyJl Jji*' (f ^5* (Face level) i^-jJl isj^^ i»ili 

.0_prjil OjJjjtlil ^^jUfitJ-l 




.(Render) oj — w-_jJl ai» j.^ aijaj jjSCdl o^ju a^-j jjt- oi «.,U-...r ^/ 
3 — ^ J 5 ^ 1 1> tf> &yt £l~ biKi a^jJ Uxi-Lo. jlp Ail, lJj«j Of ,^11 jaj 
l5 _ Lp Ufl — - <3jJ — ll Jp. oLJ*" M u jjjjaj jSO; ^JUJU (Locked) U^~ ,> 

.■(Selection) aj^jll *&)l _ S 
jl (Region) =ukl *liil jf tpy JSLio l^*i .o^^J! ^u=i^ d> Sjlp ilu 
a* jJ^Jlj ej -Jl fliiVI Dij >r xdl oU^ j<> ^ j{ ^L^l ^ j^ ^ 



aLaliil ^vsLaJLj nSoJSS aJjt* sialyl (Jjl? 01 ii-^jJJ .Ajli J£ -ji j* oJsi\ «JlA Ju 

sO_J&^l t3> L.I . j-Ul ySlI 43!^ Js- }$ ^ aJLLI fUi^l aJU- 0U ip^ ^j 

j — ic- s.1 — axil Ahjo ^^\ ^j .*i~~j ^ib. 4=rj ^^a^j :(Face) :**-j s.Uil . ^ 
^—s~ (_s^l 4^-^Jl jjOs- JT (jy Aiijii\ oJL^i sj^ (Mesh) sSLj. £. J^jJl 

i_j\j — t~ I4JL0 ^-J ^1 i^j^Jil oj^jjl JT ^jiij : (Polygon) ^^Uail s-la^VI . Y 
jl$ — U 1 ^ aJUl s^iJl £fi 01 jSO:. (Planar threshold) i*J t y>-> ^i"j Vy 
.(Face) pliiVI jj ^ y& f Vjl ,*1>MI ^ijaj ^^ 01; l_M_jJ-| a^> 

jl^-Ij jiL_ £ ilj: — sj gJl flJ *jJl ^ : (Element) ^L.IT j-^JU *iasV» .V 
.(Mesh) «i5LjJl jIj^L Jaii 5]aJ_y. (Thresh) 4-o-^j .Vj^ <-*ljJ-i ^l&U^ 

(By ajjJL_ll 4ja ^Ijj j*i>uJl aj^« fUb^J^lj pLoiVI i_JjL»l jii«J ^p^- — 

^ju IJl*j 4« Ja-jjll 4srjJl ,c^ ,>>■ »jji * U^l dJLLs _^ O^vj l.Ji«j .vertex) 

j I <_£jj ll oJUb *v ^JaJjll o_prjJli JUbj S^aII cSj'JJl fj^ t_JjL»VI lj* 01 

.<uLp Jill 01 4^r_} f-Li^V LlJjlS ji#- AJjil l-i* 0j5\j V l»Jli*i xJaJlij . ( _j2^j 

j p U ^JJ^JI u^-j .frlidl SJLilj ?wa y> i_j_jLv^I lJut ^LSi^U <hj? J^'J 

& l ai^l Sail ; f-_yi 0j^ L«l .(4jak-£ jf JJLJaL^ jl l?J\z) Cj\j&\ Jajj-i Jijl? 

.(Crossing) ikjv J*-*j ^* Max OU SJLiLJl ^= j\ (Crossing) xA>\^ 

oj ?rjJl i^Uij 4j_^k« jjp i^l^Uil (^yt 01 OL^Sfl h*> J jSo^ :il»-^» 

ipjii* (j^p JiiljJ j cjl^Ui^l ^ J**d\ v^ dJJi ^ f-^j c<Jiii-| J Sj_pr_jll 

_, a, j bJlplidt ai^*i 4JI yaJl J&. j*~\ ji'y J^jij .^_^Jail O^Ui^l ^ O^UlJ 

jj i. jjl^l cJK" lili bJtUil ^ ^Ij _,*>. (^ csJJl X, Y, Z jjUl d-1^ 

.u-.j4kll ^ y5l UUlidl Of go". IJ^* jjl^ -^Ji* 0-* J^ ->J^ ^ ''/j^ 



■iYI- 



MESH ASLdJl 



rt-i^^aJJ 



h-rJS 



j^S> d-M J^aii! 



.jly^ v»L l^i^ rt^j <«jjVl jj^yJl JUljj oV .3j*j <_-~Jli (Mesh) oj^ 4SLi 

yiJi j Ji\yJ\ aJL j^lp (Disable) j*^ v£ "j^^ ij^ ^M**'! ^^r^ li-UaJ j 

.(Disable view) jL^-lj SiiUH Dljip ^Ip ji*^ jj* 

i y_* a^. uh^> ,c*^ 01 Jjjj" l«jup j*^\ IJl* ^ Jjw-j :(Hide) oj^-jl* t^-l t 

v, ^Lj .a **- Jl (Ji.jk' ij^ sLioVI 3Jtj Js» d)j>j L»l1;* i^U- «UjJuJl jl AiJxJl 

j — P (Mesh) S^j iJl ^ ILjm jLli» Jyai J^-l j* o_pr jll frli^-l JU*i^\ 

.aiU-lj SjjJiJl t£y*~j> jJLp cLLuJI 
Ij_c- L« oLo^dl «_prjJl ails - ' Jljj 4*p_yJl J^ i_iJbU ^J jjjjaj jllp tte-»i .(Volume) 

fj aj — *.j SAp ,1*4 j? d^- (13-19) j^i t) JJi iSy i>t ^j .L>j il^ 




s 



fmm. 






ilMMllpNk 




10-13 J^ 



o 



[sjbuJS UijjJl aLJL- 



^ cJUl J-^Jl 



.a a*r Jl 

*- j vb_^l Ijlaj oljaVl Jsuj-i J oijsr^il (Scale) tRotate iMove si^J-l ytjf 

.o"b jTl^ J_p- La *i" aS'jJ-I 0? <j>)lj cSj-JJl J^ Sf^U jj^xl <t>U~. 

(Pivot) J "jJl j^y f Uai^l alU- J 0j5j Uj^pj (Edit mesh) ^.as^-Ij 

j_j ^^.Jp j aJl f Vjl LjiUiL e_prjJl ji p„ :Extrude fij^ & — ^ 

riysy, d\j^r jl <~j\j*- £> *~3 s\n pi» ^j 1 ^ •j*-j h "^ s^— f Extrude 

01 ^ _,l .(Amount) Ji- £ jsJl jUi* J^ ^ j^j -^ ^ ^ £* 

.i<jUall jiJl v>T J^ &- uM.P J 5 ^ 'J^' r^ 1 ^* J** 

a j » ^i jup jJU-l v^. dUJJ jsJl jU*. ^^1 ^ -il jsJ» aJ-* -^ 

.SJiJb,. ^Up aiL^ gia. oUi; J^" ^ Lfj. (13-20) J^Li .U*Jl 



m 











,«»*»<*s«* 




i*W'«P«K 



&tU6til 



hmk 



Adountlot) '£J- : ,j 



ilewsWion;— — ' ■. v> : ; " ; 

■ Testellate . | 
("Edge « Face-Certer 
:"' Iftec-vl'iSt""*^ 
■£Jplodet — 



a; ; 



20-13 J^ 



-i\A- 



MESH aSL^JI *-o-v2J j 'terJS 



^Jliil J^Lill 



J^j Max *i>-Li (£y~*j> jJz- (3_jiil ^Ja-Jl 015" li} L.I c5_j^-i>l (jip Lo_^c. jiJl 

. JL-^1 (JpIiH M\ jiJl ^j isrjS/l J5Ci (JiljJl 

.IJb- (jlp 4srj JS" ,_jio j»jU LJIS'j 4»r jfyl JS3 oJls-lj Ixi^ JiJl 

J J2JJ olaiJl ^y aJLJL- j}^ Oi** JSCa s-LiJl ^y, (13-21) J^S. 

.SjJjcu ojWUi;! ^ (Non-uniform scale) ^/-Ljl. 



> 




>^\ 



21-13 Js^3l 

J l«_Ujf lil_, jJiUi e UL jsJi ^ io,_^ ^ (Amount) Ji>- J LW lil 

■p-bUi sL4l .jXj jiJi f aJu g^j (Amount) Jk- 
ljj^i\ J=xf a _p,jJi ji, j^j jf\f je (Mapping) u^dl Lit jlS UT lil 
(Edit Jo__^ j — jjUj j*. o^jJI j^- J^L dJUJJ SJbJbLl i_Jl_^M J^t J^. 

.Mesh) 



-iYV 



jL» jJL«-oJLS L/?jJl <JLJLai 



jte eJbJl J./iflll 



(Text) U ^J j5Jj ^ (Shape) JSU ^ (Edit Mesh) Jo~ j^- „up 
<ul — ^ J£jJi loA j*p jiJ> J\ Jk*ij c^S}\ ^ S^V (Cap) v&z pj^i :Ai, 
.;uU-t 14±-\ ^ (Cap) ijUx)i ^ ^ 4jf (jjUJlj jiJi Ja*i uic 

•.(Tessellate) <u*,Vl px«Ju P-T-t f 




22-13 cMi 

~» «^j S.u j\ **-j *U&1> (Mesh) sSLaJI Wilis' SjLjJ ^Vl IJU j*j^«-v. 

(j-Jp SjuUUj <l»rjS0 Jj^liJ) iblijj liAJij SJljJUr 9_prj J^J tsJuJ^r (Jji f.\jlj\ 

p — S^dLi ILJIS" ^l^l ^SLsJl yjj^ ^ J5 !5U*i U5U ySl jSLio ay^l oi* U-Um 

^-L_x^ .oS/ i_— b. j£L^ (Displace) Ja~ jJasl j( <_~*»t^ JSU* ^l&i ^lA 



-tr. 



MESH '^~^i\ n -n^'J ~4>rJJ 



j^S- ttJliJl JvaiJl 






-»jJi • (Mapping coordinate) J^jb J^>-\j (Materials) *L-T)/I 

— j£ 8 _prj tfte! «te-^ll j^-4. (^JJl : (Face-center) h£ y °>*-^J! ^^ ■ \ 

_A aJbJbM OJjJLIl 0_j£j"j (_JU»^I 4»r_j)l IjljjJl 4JUOi" OwbwUrl <_JljJ-l OjSo 

_ Svll iJLft SaJli c^jj (13-22) J^J.) .JUo^l <t>TjJt £* ^Jau^j Sjji-^ 

.(£^ F*J* l^ 1 - <=?^ 



JT o^ ^LJl *jujf Jl ^k^. JT p~Js f> :(Edge) :<J}\ji-\ ^Ju — y 
Sub-Object JFace ^J 



f^SetecfioHi 



left Face 

' i 



J 



<?\ D ^| T By Vertex 

PferiatiFlWpsh^aop j:|f 



-Extr«sKrtt 



J 



JfBEi6untL°0 



K 



Ftlesseltalte- 



J 

<* Edge ;C Face-Center 
Tensfen; | 25.0 !j^ 




23-13 J&AS 

.Oi*_~^J ^Vl <u-jJl |^~£d lilJi ^l ^T 4^ j £. AS'^^i^. UU-I cJlS' lilj 
dUi t5iji djj .SjjUi 8j ^ r _ 5l J| yjj ^Jj| ^ f ^ ^ , )JLa ^ 



c~>\j> aL«-<JJ Ui»jJl *L~Lj 



jJLp dJlill J^uiJl 



^ 1=j. V Cs?~ •J.M 1 oy*jU lSjJs*> 1^* J^j p jtAJl ^ ^iTf «_p-j *.LiJ^ 

.SjjLsM 0_prjJlj (JUoVl 4i>rjJI ,jy jj*S^ (jjjli 

£_a^» *^> J-*-*? i-*ljJ-l <*-*«^J ISjjl? i3[ .Jjyhj^ 4-»i rt-~*^j tSji (13-23) J>^ 

s ~*y> ;uJ ( Jk»J L« -u»i . oLiull s^uaJrl c£j^ /^j*. f£^> ^ (Tension) J-£^ 

i< « 
100 <~ 100 o« q\j2 ajuil <*Jj .J^\JdJ bjjL^ \j\s- 

US' <oli j c^I kuJdl JLiJl (Japti Ujsu** *~wis)\ OjSy d)I «iOjf tot L.5 



tesselate 




24-13 Js^li 
j'U^-V L_-_*j ^b^j' xiJJ w~*aJl U-a)Ij (13-24) J^A .(Segment) 5^1) 

.«Jx>JLl Aj^-is^ (tlkpy t^iji Sjlp -^ rt-*A) JLali* JJjCU rt-s-^J jl^ij 'jt— *^' 



J_m=l. ^ ^JkvJi 8 ys^ ^ d^ til^J-J ,^-JJ jUi^ii ^ (13-25) JSo< 0\ 

#( ^>*J.i x^y ^^j U**-* (*-*^^! 1$**^} ^jj\jU 

-try- 



MESH A^LiJl () .,.o.. ^ ;j isrir 



cJliJl JvaiJl 



:Ji L. £_LiL (13-26) JS^iJl J^ ^ 

1 




25-13 jta 




26-13 Js-^l 

*-~ ' y^^ 1 cA-£Jl I— fliJl & Mj Uip Edit mesh Jo~ j^ . \ 

•Vertex 

■»j^» tK ^ Siili ^ tSjJLII JT ^Sai .7 

.i«ir o^ii ^ jo* ^ ^ jr ^ (Face) ^ ^^ ^ ; t 



tZjUj!*-JL! L&J\ 2JLJL0 jts- cJlxJl Jygflll 

.25 = -tiJl <*J jUc-VI uyv J^-Vl £■ tessellation ^ fclt yl jJ^ . o 

.(jjLJi iilo^l jL»LiJ) Vertex ajjJDl (^jx~J. iyj . 1 

.^- jUJJ (Scale) ^Ull jiJJ ^1 jJii .V 

j p OU>S/l aJ^ «_prj itUJl ^ ^^1 Ioa dJb£r .'Building fljsrjil j-Uj _^ 

J SJ ^Jl\ 4 5j JaJl ^j p^Lj <L*-j J-£^" ^ (SS* ^^ ^ j^Jl Jiji' 

J.<. .tu vV ^j&j X j£-i J.I t^jJJl J_p^" £-e- kj-k *j*-j s-l-^V Max 

.X j£-i Ji J_p^" ,>ll -!"* SyUaJl tijlll oV ^i^ 6j5j 01 

4 sr Jl d)l 4-^ rc^i 4pLJl (_JjLoP (j^* 4j^I c£j>iJl s-li&lj 4Jr_jJl s-LxJl >1^- 

^ *rj}\ j£j dJJi <_*:*£_) liyi (Normal) p-bUl 4*.* t$t ( Ld :l~JI> U y OjSv, 

» g >.v US' JUeVl -^yJ v^L^ 1 (Material ID) ^L-^ 1 5iL " ^^ 9 J^ 
, .. •.ill luIp-^^4 ^ ^JU=- D_jSj L^j (Mapping coordinate) ^J^jJl S^b. 
.4^-jJl ^L aJLji Jbu *-*dlj -JuvsjJl j^" ^ 01 Jjiij dUi ^»_j (Smoothing) 



-tn- 



MESH iOJl ». 



v2j 1 <brOJT 



jJUJlJvaiJl 



Edit Mesh Modifier 



Uj This face already exists. 



27-13 J^Jl 

*_. J».|j J\ t (aUi| J^ j 0*-lj) OH* J JSCiJ UU> (^ji ii.%' £»*4 L.JUP 

»il_i cl — J ^— Jy >* d£.j p-tUl oL4l ^^p ^n/Ij U L'^ tiji. pJiUl «l4l 
J ' — ^ j — -^ <Jl~>j dU ^> JjJbr 4*j ^i ,i/>Wi oJLft J^ ^j of cJjU- 

.sJ-uJl j jl^-i-Vt o&l Vj (13-27) JSLtJl 



^i Q*i c^LiJl ( g a iJ jl SJ *. J^ a bf ^ :(ExpIode) :«j*-jJl j&as _^ 

t~* 3 -> ^ Jl f^ 1 ^J ~*~3>y iSj? sLiil Ji> ^p SSLiJl ^f J^L, 

4-JloJl S-jjIjJI 5 »J ^ ^ dj3PJ J _jf ^LuJ 4$LiJl JUiJlj I f .,!,.. 

.(Thresh) 
.^liJ obrt^Jl J*i ^ 180 - IjjIjJI :uj cJlT lil 

.Ju <> v^i ^ °90 ^jijJi ^j ojit lii :vJ ^ jlp i^- jLui 

.^Lp 4^ Jl «_— 5CX.I J^aiii 89 5ijljJl luJ cJlT IS! L.! 

■W •j* j j v«^i J^ o ^jijJi ;uj ^jir iii uf 

(Animation track) *_S>ii r> __^, jU , ;^| ^Ul oy of c« j lil 

•(Object) J! jPt jti\ ^\i ^judi j,.!^ 
• (Element) ^fcli ^l&l ^ ^ ^ i^i ^Ul ^lj of e^f lil 



-£ro_ 



.>1«j1*aD L&J\ 5JLwJL" 



jJUf- cJliJl JwaiJl 



^^C ^ (Edit mesh) Ja*^ Jj jj oi ^>L*Jl J^ai sJL* jl*j yA/i l-U J&L 
a>^ — i> ilSv-i^ jl^JlII (j ^Jj S^«jidl _ r *sL*Jlj l X*3y\ ajl^o^ /y^^ ^j*^ o*^Jl*il 
.(Mesh) *SLa s-L^^ 4a>^ (^k-j y^l Iaa o? t$t cSjbJL>r (Mesh) 

^ — » SI — i^u sj^-j ^ iJuJbr oibJK' s-Lij^ 3ij^ :(Detach) djsrjil J-^a3 _Y 
(Bounding box) -WJI Hy^A ***•_} JL.jii-1 ^'l&l o^j . JU>S/\ ^sl&l 

^Ijbx: — o-l jjjs. ^ (Mesh) aSLs . ^-^1 <L*-j ,y> :(k j ..>.. j l) Collapse — V 



HpW«4ft„ 






W^B|^^r( 



JsIIIMKkS- "-■- ;- ; ■■■' ""CWr--."' \>s^i>fe?'S>^>»i%^ 










i>- - Vs. v 



5.lsweiillaweqw£ 

Detach; { 


t Collifipf 


T 


: Make Planar 


,'.j: : . BuJIdfaoe; 


l^m^P0^m 


■Vi 'i " -• #*>? 


. li-V SicfeSf 





e<*,- 



§ dil Suttee© 



Sjjl 



28-13 J^l 

. DliJbi (**^) jPJj^ i$£ j£>* {J&* J J^ 



-tn- 



MESH *SLiJl 



p , n . l rt\ j 



terJS 



yis- i^JliJl J-aaII 



. 4j jT .» V I «j»t Jl -»-V».- i_i,Aj- flJLit (cAj t '"" ,vl5J' l»iA ■— \* ■■ jjlp 
l_ iljJrl /jji OjSrjJl sJL* i_^>wJ ^J_/^ *JJ^ fl >' r J •"**■ iJ^ • '■ ' ^ J;;)"" 

.(13-28 J5li)SjjUl 

.5k--il s_p-jJl ^U-j JSCiJ k..„.,-J| ^ a4Ul "ojj JJl Oli ilU-l 
cAX- iJl i_Jlj£ lZ-^J ,«Jafj» J^jl^ "-V^ ctl^ obis' Ja^^Jl ^Jb*CLw»j 

jJi—^J 3 — ;_j£ii ;6^Ji j j sjjJri vJJi ^Ldi ^ 4JL^^.i }li*i c^jS/l io^j 

,o^-\j ^jj l^tuo'j lgl 5 .,< r J oLjl£3l »JLa ^ Lg^^tLw^is ^j-^op 

t5— * J J* 2 " -^^ y^ 1 l-i* "JJJ (y-UaJ ^k- *_. .Lu^Jl ^.f j»Lb*j^| JLip 

.OwLiwli-l cSjiUl f-^>jj 4UX*I 

:(Make planner) 2jj=~«o ^jla-Jl Jje* £ 

EHplodelnto: 

# Ob jwrW C El»iri«nfr 
MfoccMancou?: — — — — 
": ' bctach | 




CoHapio 



-' :'- Build Faca | 
»&h ' ■ ;; Dalata I 



Unhide AH 



-_ ™_ 4Jg 



29-13 jsufiS 

at <>- ^r ^ (13-29) jSU .^ui iju, a i4i ^ 1,1^1 j^.^ ^ j^ 

.0»-lj t5jx^ JCSJ ^ l*Lljj jjij SLSsJlI SjjUai jjp 6^1 



— irv_ 



•>U> JI*aJJ L/'jjl aJLJu* 



kiJidi j^uJt 



.(13-30 lP^) 4*JbSi j^sUp ^ (_£j^~> s-Lio"^' sJLi» ajAl ajjfc 




30-13 t>4S 



.3 < : .^ U oJla frj?,,„-.l 2LUli aSLi J^ (Make planer) y\ ^^^>\ :^Aj 
.(Animation) iS>=ll r _^l jJ^ ^ (Morph target) ^IT jte U U*, 

.o_prjJ( ai* i_>JU- (^iji dUii <3ii-l yf C~£Js> f «j^ C_^-l 

^.j* ^l&u^li j^SJ U^j .**& U~^ ^ °^ f**^ ^ SiU dU * 
p % SjjUsll •jsrjJl JLp g;l (Smooth) ^ Up J-l^ OlT li^i .^Ja-Jl ^j-5 

^j jr ^^ 4> ^ j-J* p. / ^b ■ Jy^* J 5 ^ r~^ ^--^' 

: (Smoothing) o$*->ll (***JJ 1-V-1V 



-irA- 



MESH iSLiJl *^WJJJ isr Ji 



jAc cJliJl J-vaiJl 



ll 15s ^Jl u ^ij J!>\t i—JyiJ 01 JjL^ 4jjJ jv*J OjlJl iJ-a-C- jA rt-**^Jl <1)V 



j> j^l ;p Ju Lg J *J* A> - ij^- ^J J"» i^axdll fljjr^Jl ^ju -t-njdl il<^P OJLsi 

^s-^Ju ajJ.1 si* J-JaJ wUxi ._ r «^j *^dli i_pr_^» fL^JVI -^ 01 li.Lt> 5 .tubJlS' 
r JL>Jl O^j blj (iii i»>dULl) «J ijj\Jr\ iSj*-^ OrjSfl £» tf">ill alji **._, jr 
olPj*£ jja; Ols p-ocdJ krj.i J^rjj V A}\ lilt j .J^^jJl ^JLa Ju ^^dl <i>JL>- 

jl V_«— l<m 0j£. ^kJli r ^\ jal. ^ J jj v (Smoothing Groups) p^di 

.OjS^ V 
j — »-> U_j£j V oi -t^) l ji4^-_ ? Jl uy (Edge) <iU~ -up «^ 0j£j V 1»jlipj 

jf u^T ^ (13-31) Jfo .y^UJi JSLUJ ^1 l. ^^i ^i J_^ 

oi^ — 'L- £=,- ^rji <\ . a^u ^ v ^ jssl sab- Lij^ ija. ij^^. ftj3PJ 

.*> U,>, LljjJJ ^ ^ jj* 01 JjK ^UjJl oS/ suilj jjp 

U>4= "' t> v- 1 ^ > ^ j«JaJ 01 JjU SiU-i bljjJl oli oLjl&l 01 

.(Mesh) <OJl ^j|_^ ^ ^ j£^ ^^^, jy, ^ ^^, 




r- 

> a. 



fie s 

L_jIj> 3 .1* odpUTj .>LJ| j«J ^y, ^a ^ s^Jj \^ft obL| Jiy.1 

y — }a»- (fcrj* 60 = Thresh Ja-jJl hj\j l£jL~S) °120 ^ Jil a/j ,j<Jl j^di 

:(Auto smooth) ,^'laWl ,*xbJi ^ljb«-.l _Y 

-S* Ctt ^jl-AJ (^ ali^L* «tprjl (Jb *-?cd\ oU_j»^ J~kJ iSj^ Js-»l ^ 

>-^l uy WjjJl oJlT lili /Slidl 4*^lll «t^-jty Oy y>jJl p-ij y»AJl Ujjll 

.0_prjJl i±Lb ^^Ip j^jLJ 4P-j*^ J~kd liiJi ^jl 2LSljJl 4jjlj 4^J 
.4>-jJ 90 ii^Y* 5jj(j (j^i S-*^" "J^J cs^ fi*^ Ji^ 

^^b" V ^ dJUiJ t->jb3 jt JlzJ 01 j^SO:. #Ai)l OS/ .fc-i ^j p-*J oIpj*£ 

CjI PjaJt 0_ySo (e^LHij rt-s**-' ^-*P cj:^" j?r Jl Ulf- ,l**r flf LiSJI oJL* . I g ■/»»; )t-« 

.(.Sj^M LULLijd 4+*m\Xj> ^Lflljl 

V— ii» ji ^*i_y L.ijJ ^j^ 1 J^ " L,JLip J^ 1 J^-^ J^* 1 r^ 1 J*** 

.^LiUl *-i*ii!l 4Jl*i /*JLp (Jj- Jli* jCm «i_jJL« 4jUJ ^-1^: L^iuuj ., >»"l 
(_gjj !l <_^-^l iili* Liljj L^jJlJ ^Li (JLp i__-L> J^-Aj j*-*^' J-'jJ •7*y*k> 

■ I "I'll rt_J«J£)l J^Jsj ^LkP -J^J ./*-*^l -^J^ f <i*' J^ t^^j-*^ (jLSUl j«-i*^Jl 

.jLpVl UIS3. 4jj^.J.I cSjJLJI jl*; 01 ^ki-J 

^jJtfi J^Jaj" UJLiP IjjjU jiS'i ,^i oLali* oLpjAji (^Lp ^UUl j»^*iJl J*J=- (»-PjJ 

J^^juj J Sty J^ ^" ap,^ rY £• ^UbJl p-^l fju> .5L.l^ JS\£S\ j^pIs- 

If 

.LjlpL^j 
-it.- 



MESH 5<LiJl »^v2j"j 4*-U 



j^s. ^JliJl J^iJl 



j jjj jj\&\ ^ j «bt *Uil cjIpj*^ ^ ^LSIj" ,»-*^ o>li*^ Sop- jU| 

^ f jv.^11 li* tf- ^ij .jtf **J> <j~^ &y^ y^ °M' ^^ ^ l -^ Ul> " 1 

cJ-P^ J*rf "il Si>Ji »JU .aL^ frl^t ^" 01 Jjyj jSl&l J^lT <jP f-*dl 

: (Smoothing groups) j»-*ait oIpja^ <-*ij*J — t* 

..::H ^Ipj^ -kijJ JjS/l ^liiil ^ 32— Jl f^Jl olPj** ^jjL^. Jjjf 

.flij^l j »_pr^l ^/"J J"» li*** s-U^VI 4P-_j**t d\ ^ Jl*5 (jt-»J 

: (Select by smooth) pMA\ &yJr Ji> £f *\2&t\ _i 

LS Ip 1 JU- i^t* 1*^0" 4Pj*£ JS' <tL*b (13-32) J^-A jlj>- ^^ ^joj*± 

dJ t J aJtf- 49rj JT ^ OK ^> >J» f jljjVl «Jla J^-t J^ yLJtj .Ji\£)\ 



Select By Smooth Groups 



iJH ^JuSiZi 



F": Pear Selection 



Cancel 



32-13 J^!l 



•Smoothing Groups: 



PSJ21 



Autp Smooth: 



m 






Threshold: [30.0 7 Jllf' 
Select By Smooth Grol3|p4 $ 



_i£\- 



i^^l (j^ (i? jjL-JI s-LoVl (yJi (Clear selection) tli^l ?*-—• jL^-j 
. J.U-1 f.Ui^J cjU-j-^p^JJ JjL^JI ^Ij&V >-jj.i?»i jis^ jjp a^J L.I . 'gy^ ' ^l 

:(^jJb j£Lio *-icsJl JjJ^ — o 

* S ' ** * 
„o_p /y LOs^- jii I Lo^J [Ja«J |*-i*^Jl Cjlp «a£ (jijl» />*■ c5)~LJI il j»>>» &\ 



j j «il j (Select by smooth) £->.y ^ ^*^> '**y^ £~^j ■J^^ <*-?^ 

.A-Jtull <«^«-£ ^ijivl* jj* Ujj ^Ip yjjl £ OK jil f UsliJl Aiy" /Jl 4P_jAj4l 

jjjLiJl 'j^i ^i« 4j Jaji^« jp cte^ t\ iJijt-jA JjJL>- li» oJLfl*-« JlSw>l A-Jiij J-^ 

. o i ->■ « $LiaM « cjls-liil ?Js- olfrL&l (jJpli* ; /^o-viai ojJixi* olf.lfliil (J-** 

d pja^ i5~pj f L^s-L^jI s-=*-» • 'Vj' "*j_)i-~il tJslu-VI i-jyu Ob 4*jLi lAtM ilL»j 

\ g ~.. -.7 jijli o^jJl ^^a; ^ yiUL' (^lo" jL4l f J&l frUil ^ ijIj' 3-ic-ls 

j? AZf>y>jZ j-Ujf Jl^-j 4*r_^l ,J&I V 'Sj^y jf- j*-**^ C~a^£\ bjj .(5^1 <ijaj 

~ ^ _5 n> jl^l Dj^j Ul^j aJL*II <jj£ i_JuS~ jjj Ojli f SjjLil s_prjJl ^1 

.Sjlji) 4JiUi* jJLp- l-g-a.;. ; kT f 4A*vaJl jjS'L* j|l »J* ^ i»-j*^l 

oSl =Ul*Jl flSjS/l jW^-l J^i^l* «y-aii ^ p^ll cjIp^* flijl jW^ 1 -^ 
. <r ^\ o*Ipj** jy u^j 1 ^ 1 S-^** ^J «-^cAl f^j^ 1 J**=-i y^ 1 r*^ 
,jv ; jt_ 5"Vl (_5 Lp ^h?^ (Meshes) c^lSLiJi jja** Dl lJuu^j i-*_^j 

: (Normals) o^*^)r pJi<>4 ^XkjJJ T J*-1 V 

^ *j .-, I ^jll 4*rjl! >Aij »j^^ cr" li -*^ (Normal) pfcU *J **j J^ 

_pjlJ ^k-J j^"y» **j3l 3ijj c^ W u^l ^^j <ijj> «^ J r^ ^ 'j 1 * 



(_S~ 



.L, J —^I e-r J J*-i-j Mi> ^j (^l *~jh M^\) C5' Back face cull 

.Max d w>l>Ni *5U4 ^j 



■iiY- 



MESH aOJl 



,^ i <V n/? I I 



<2J • 4»rJlX 



i* cJlill J-^iJl 



:Ji.Ul SJlilij 
.r- jliLl ^ (^^j jl J^-lJlil ^ c5jj oLS" 131 UJ da-Jl oL4l (J^ Ja> — *\ 

4_JlaJl 3 Jj>\ 3 (Extrusion) ^ M\j -u^ (Pivot) jj^i /> ^ _Y 

<juj^\j yJULJl iv-^dlj (Explode) j?*Jd\ jA ,y ^o^x-il (Threshold) 

.(Auto edge) ^'laM 
(, — ^ Relax — Mesh smooth — Displace — Optimize J — t. Jj — */. — X 

.jvliUl ( ip bL*l i^j&IjJIj i_jL~>- 
cj! — JLjJI ai » <Dj£j (Boolean) 4JJ2J.I cjLLjJI j-kj obJl^ ?LiJ| jlp — £ 

ol — «isj>ti« (j^j (Face map) 4*-_jJi iJw>jj" 5iwi> oUl— S""^ 1 ^y u^"- — ° 
.4>-jJl Js>U ^jip LgJL^Li JUiu (Texture) &^iJ-lj L«j*Jl 

Dj £> ir jUJJ JL^lJJl 4^-jJl c£l s^^" J^-*^ u^ 1 jj*^ JLlp :3ia?- , >l» 

JibJl fij^lij U^-li oljj Li iJjUl obJlSOl *>• oIp jgjit IJl$j ..Jil^Jl SjIp i_~«~Jl 
,\*>£ju> (Jsljj a-« cjUI^ »jlp (^jj (13-33) J^-j • Wj^ 




33-13 Jii» 



: (Unify) fiMjJl ^jJ -^ 

rjj" SiW (^l MaX (J S^Lr*^ 3JU-I Jl olildl 4^-jty Jil^ yS/l Iaa JL*j 

.(Selection center) *l£^l jTy ^ ^j£ ii~^ ,*J^_jJl 



-iir. 



oUjLlJ] L^Jl U~JL> j^s- dJUJl Jwa-a.ll 

J—S' jLi^l Jj^Io jjP l ^o\_f£ s }\ Lja^jJ ^IjJl <*i*-y i^lc-V <kje> Jviil y*j 

. iju 5 J-Aj W2J1 JJ l^ ' " ' i 

J SI ajjJ Dj^j 01 j JS~ JSCiu ^l£Jl jL^-l jlp jus- jSLio yS/l IJla J*jo 

.oL>iJ3 30P 

.(Mesh) ^a o* &>b J^ 5, / a ^J J1 -r-V J**J J^i U a=t "il a» 

3. ...•■■ UbU Oj^i J^-jdl »l4l ^j (Unify) y^ 39*t-H oWUiMI .b->5 

.sU^Lj (j-L-^-^ L^al ^-J 5A-1I ojsrjJl oV 50 % 

:(Show) ( J&ljJl u i»^-t 

^^ <)S JjJJl 3JL4 4»l4lj .*^ 4* j J^ yl* j^Ul j£> j\J-\ li* <£jj 

.aSLsJl yip jiifc -J ^-Jj ^Ul ^gu jw ^ (Scale) > ^ .4*-jU 

:(Flip) (►JMdl ^ J f ^ - r 

Lj^ljJlj a^Ja Jil A5LJJ13 ,aO JT yip J^y ^ jJ&ljJl «W ^ *1 



4_ 

IS 

J 1 



^\ aJ^i /bjJU l«k-> ^1 l*J«ji ^ i£i Ot v* fcjy-il jt iiylilj 
l_ JL_J- V=, jf tW-» oU!)U *«*■>■ ^l>J» <^" ^^ ^O- *J& ^ u^- 



-ill- 



MESH *£~S Jl f-yw^J 4*-JJ A* ^^ J*^ 1 

4_Jp ^L-S^l j A J-J* dU*» <*Ul jjJJ Oijt li\j c^- jbdj *Ui^l jTy. 

■(Flip) 

J_j> j p l^iil t^lsL* oUV jj^j" l#&j (Unify) ^iJl S=~jS U^Up 

c j_ jy f i^^i iJb. oi J^t^-j .^-bljJl »l4l iJ^ (Flip) J* y" 1 f (Select all) 
."&<• (Lathe) Jjl*^ ^ k4Ui aiylil ^k^ij A^kJ.1 olSLiJl ^^ i*u* 

i> _jj*d ia jl^ ilL* ^J j^Jl ilTjjt ^ DXF oliL iljou-l Ji^ lSj^I ^^ 

^ Lp bl «^&l dl — lij Jil Jl (j-i^j 01 ojjt til IaJ j^aj of l_~£ U^xi 

t (Materials) *' -^l *\y 4 (Mapping) <J^>y ±i±£ di»-^dj" OlS' li^i 

j—tJaj j — i Jo j* oj^rjJl ip jjj jjilyil ^jS^ J*l4 £sk~J c (Render) ^^saj 

.2 Sided <— Material 

ol — ik>j jjjvaJl ^"j ljIp (JL" (_JU- ijjJ jL^-^I IAa ot Ja»-^ -.iJay'jU 
ji — ^ gj>\ «Jl ^>waJ Lil jJaJi a?~jj dldj JbAU 01 1_^£ c(Boolean) «l^l» 

■ l ^ > "«' jJs>l>Jl i_JLoI j\ JLo-jJl j»Lb^j»l <? ipJLJliJt 

£-**<** ih& CS ^ ( 2 sided <- Material ,y) oh*-^ \ jj j^Jai' tl £jr, 

.-J ->- p =ij 01*1—4^1 %Sj ^1 ,_jL^>- p. 4l\ t-^Jlj j^t jjj^ ^jj 

^Ujli a^Uj iU, p-\ ^^ (2 sided) ^L^^l ^\j^z^\ ^Jko _^ 



i — .. .— -. ■—..... j ^ 

o-U- J-9S- Jit- <y> CL-JliLl c^uS/l ..j-j^I c^-^Jl jijjt ,SoUJi jijjVlT 

.(2 Sided) ui^-jj Jjt.».-Ji 

(2 <>«— ^j ^ I ^V C^ U ^ 5 V u^ u"^" ^ oLil&l oLik 01 _r 

.Sided) 

(2 <j^ *-jj s-L^^I U>AiP i_JJaJ Oj^r j£Lio jj^jJ OS/ cjLJl<3l ^aij Jim __£ 

-Sided) 
: ID XtttS^tt joSj a tr l < ii< i> 4**$ ^Xc f Ui* J a jU jijju $1 j j ; *»"• V-VLI V 

Sil_>. JT ^ij &JJ- l^Jj JULJbU *L»T^ SiU ^1 J^J- V »_prjJli ID#1 j£-io 

t^-^- (MuIti\sub-object) L? — * Ujai! cUTV ;.>U o/j ot ^j ID# tL-Ti 

Assign material to JLp ^ «- Material editor *L~5"V1 j^=- J^ ^1 . ^ 
(_s — Le- j — u <— OK <— Multi sub-object <- standard <— selection 
<— None C5 J^ diffuse iJ^/J<- Maps <- Material 6 Standard 
^ — ixi5 <— Bitmap parameter j — w> ^jlill JJai-Ai ^ _^j Bitmap 
.show map in view port jj JLc- ^l <- Jl£ t£i ^y »j_^ 

Ij^-I Or j lj 1p j.L-0 "VI »^l* (J" MJ ^ JL;r'"' 

.js\£l\ \1a Js- Edit mesh Jj~« jJ^ . \ 
.Face c£y~Al jb£- . Y 

If 

.Enter J*^ f 6 ^1 ID <- Material *jA-l ^ «_^& . 1 
jU *■ c^jHl olsyjil 1) *Ai* olpL^^I ^ £>Jl Ijj. JUx^.1 jS'Ul \J 



-iil- 



MESH<£ 



SLiJl 



SjrJLC 



^liJl J^iil 



o; 



*L 



£ 01 ^T J^ c? ti-i (Multi\sub) SjJ-sU »L-Ty» SaL. r A«-i "il M-& 
^1 SjL. JIp jot liA Dj^j jJj ^b 1 -Jmy"" f^ a .p^ f^ 1 °^ 

:(Edge) i^l^d! fkldLsuwb ViXU)! UY 

Sj -^r_>Ji u 1p u,Ul juljiil Olj .^iljJ-L J^Jl uli csy. (13-34) j£* 

c-Jlj .oilji-l Jp l^JLid ^Uu" (^LiAlj SishJl) tUsJ'yi oLL^p £jy\ ^y^. 

JJjJ-I jLw-l yJJJ f (Select All) (.Ubw-l* jil&l ^Lp JT ^ J^ dUAJj 
V^i ujijj-i ft Ufcl ^ (Select All) jJ=j" J^ -oL oLj^i i_-£j .U <_-*; N gJl 
f l 5iVI *p^ ^Ip J^*> jJ=j" *i^j (Invisible) V^A 1 jf «-**_>=*-* j (Visible) 



Sub-Object 



Edge 






Edit Edge 



Extrusion: 



Extrude 



Amount: JW "Z'\M 



Visible J Invisible j 
Auto Edge J 



AngleThresftP^O ^j 



Miscellaneous: 



Divide | Turn | 
Delete / Collapse | 



: ^i>i,>ar>i ^.ijf j*kr 



34-13 J^3l 



_iiV- 



,>L« JjtoJL) Uiyl 5JL*JL- 



Jlill J-^i!l 



.(Pivot) aj_yJl jS"^ j»Ijla^i ^ki-J ^ILU J^- jS z- U, 4»b- JT .uyjj-JUi 

: (Visibility) :3M-t 5-Iy: (*^«Jl _Y 




35-13 && 

j, ~JiJj jjVj ^J^J (J""* ^' ^;K" ■■■■'>■' .(U-flJ V Vy Ji^ - 4iU-l ,J*s* Lo-Ij LuV^Jtil 



_7jj jJ tiJ-!^ Ijk^ OjS^j dUi jS^Jj L^jj jjJb l3I_J-I 



HJ JJ^'J 



*l ~i"i J-^ <iJUij -laii iJ^il i_iiy-l j* j* ^i (Render) j>y*A\ aJL^p j 

AJU-i ijj fjp aJL^pj (13-35) J£a .(Wire frame) ij&LJi *L-Sl "U^'l&l 
0j_ 5j (Redraw) ^y»)\ r^ ^U-^ ^ ^Uj^Ij j£\ f jfi»j iJ^ 1 JP.A 1 J*^ 



£j — I <- Display ^j— 1 j—j^ j— * <— -^A 1 ji—p ._)UJ-1 j?_f- ^^ 

.13-36 j£iJl j US' Edges only jL^- <- Optimization 



■ilA- 



MESH 4<LiJl n^-AJj Oj-JlC 



tp cJbJl J^uiJl 






&H 




<^::.: 



■uni itucvr.it 


■^T': 1- 


1 Irihirlft hy .N'flijjfi^ 


■■ I 




£'+ Freeze 


/; ^ ; 


r- Display Troperfei 


■■■ f i 


\ I Dis|jldii ds Bux 
j^FBockfaccGUll 
T"- EdgetQnJS' 
f~ Vertex Ticks 
i T~ Trajectory 


T~; Vertex Color* Shotted I | 


: ™.,. r ,,, ll| . | 


^: - - ■ - -- J ^ J i^-'-' %' \ 


'.'"' i. i : 



36-13 Ji^M 

jf p-Ul ^ Edges only jM <jk d\ ^^4 <J>\^-\> J^JJ Jakji ^j^T lila 

.(Render) v^" ^ Vj j/b" «d ^ jUl-l iJi* 
(Edges only) jL^ Jj^' fUJ^ Jjjbdi ^ S^bu juy V c^T lit :7^Jij 

: Ji L* oM 

.(Select All) lJI_>J-| JT ^jlj) '\ 

.oiy-l JT ^yj (j, Aijlj. Auto edge ^Sfl jJp .\ 

.^V L - }l j J - ) J*^ l^-V Auto edge J.»..^.J of ^.^.j . r 

•■(Visible) (£jJb JSlio v> 3lj^-l J*? — > 
r-^.j (Invisible)j (Visible) r Sl\ &}, ^ o>l>i ^^ ^j±\ ^^ 
(Invisible) ^ >J j\ aibM ^^ (Visible) <> j& { yuLl ^ aL dUi 

.aibU ^Li^Y 

j' ^ j^ Jfc(T 4*3=7 b? OSldj 4J>I > ^l>l *Udl ^ku-7 dJ| ^tjl- 

. (Display) ^l CJ J <j ^_^| (Edges only) 
:(Auto edge) ^iUU Jiiu cifj^Jl ^^ ,o£»JJf T-fc-1 f 



-ii<\_ 



<sj\j> jLiaJL) L^> J\ aI^.J.^.1 



iJUJl J^aiJl 



i ii j_J-\ eJLft Jt< <S jiidl oj^t-^Jl (t-^jH <^J^!J aLi^ll i_Jlj^-l j-«Vl IAa l yz>Ju 

4—Jy ^ c-olj yijJl <jjljJl i»J ojjS' Ui£i t(Thresh) ijlaJl ajjIjJi *»-* «^ 

. jiSl J^U- lAbt j ajl- ^1 JujljJl cJl^j <_i»ji-l 

j_.UtJ tUkit Ujj li. iijbi£ s.lj?rl jJlSCU Oj£j L»JUp JUL* yV* l-i* ti^H <& 

:uttf£>Jf pit rl m t) •$»$ JJiiiJ V-i-^ V 
: (Extrude) :^>l js* — S 

«1 r.-.j 3iU-l Ujji il^^^tss Jali aJb-lj i$«- jji -^i -til t^l 4»b>JJ ji a^L^p j^ 

J *C« ajjL_J»J>\ i-3l^U « J-ajdl [jA i_JljJ-l Ji «^ LojtJJ iijla J./?»l 01 

.QlJJl LgJ& «l4l jJl^ 1 01 j» .k.:. ...T i_MjJ-l ^ ojjbwi« ap^^St 

.l^rbi V ^ll 4JU-I (J>Jb- A^jjai-J dJUi J* f ^A£ jiJl al4i Oj£i JiSH 

a jj— i-^aJt . g-j Vl JIajCL^I /p\A-» a »»r Jl ^JLp- 4JLJ21J 4jLi-« Lfe aJL*JI J jj .J sT j 

.iflj^Ja J^i»l ^jAj j - " ->■■ " ■* Jj^J 

. JiM j jiJl a^-5 *jhT t j5o:. jf 
. jiJl aUL 4iU-t .^-. jSU jt 

: (Divide) :^lj^1 ,*-~5J— Y 




MESH 



2iSLiJl (t^wauj *x-JS jS-*- '■i-J^I J^aiJl 



^ <t »l_^- , ,, ,„»:; (3jJlw9 ^ LiJi (13-37) J^J ■ Vr* Oj^yJ SLiJ.1 i_JljJ-lj 

>c |lz> J>-i»J C?J^' ls*^ (j"M^ JSS*J (jsi*^ 

j Jl jJLjt <te- } f LiJl -Lp JLpL«j oJLiJbr tjj* <JHj*^ V**^* ^Jp^ <UL«JI »dA 

OjSj i£jpM ZfljJ (j- 1 <Oj_ji~ ll luUj^jJI ^ jjiXS .j'b^Jl (jj J"^ l-S^-r^ 4«Jai* 

J ^oljiJl J •£. tSjJUl JJLP OjljiJ aJbJbr l5j3> f-LiJl t_-£ i__~iL» ,J>>-ij y- jh ,>... l l 

.(_5jJLL) Ojljill j^ ? jjJl i=^ ilSLlJ.1 jlj^L>-Vi (j«^j 
<() -jcj" *p^ (^t Jtt V jS3j <_jS/I ^'l&l (Mapping) ou^jJl 

:(Turn) iJljJ-l x?*tf 

1 jja5 O^JJ^ 1 Ji) ^JjVj^ **L=H »J^>j .iiUi d^y^j l y_ J j\^icX* J±$x-j Jo 

*_* ,jj. — lJLJ.1 jy jjJUl ^ J-^; ii-^ aiU-l olft i^jj" o^LpI ,y> (Turn) i»^j 

.aS'ji-all jjp i-JI^-l jl JaJil jl t^jlll J& jH\ IJLA jo'l" fJL& jUp^I 0i~ J^^ 1 

01 J>s.„ ^j «dp jjj't; ySl\ *JlA jjJU t$jjjl £. 0j£ (Mapping) ,Jl^>jJI oVj 

.iJum3_jJ| «L4l (J^ juIj <1 OjSsj 

.AjiJ .Ai i_il_pJJ jij-^Jl iJLjii (Vi^- jl jr-^Li ~U.,.lt L^. 0) L>ti>-I L« lil 
eJlj 9- j jjJG LjL*i jL»r J^Lio (Boolean) ^iJaJ,! oLLuJl Lju i lil 

. (mesh) 4^Jl t j*^ r iLc ^-i- - ^ y j^^' '^ ^ s '^ 1 ^tJLs s ^->'*^l ^j 



-to\. 



Cj\j> JL*aD \^oy\ aJlJL» j£s- dJLill J ./gall 

: (Collapse) iJljJ-l Ja-^t _Y 

: (Delete) «Jl>l ^JL»- — r 

.L^iJb- rt^j tA» Lib- 



-toy- 



Patch **i Jl <br ii 



iP *j\J\ J-s^iJl 



Patch l&jil 1±±M 

: (Patch) aa^jJf > Xu>bVl fcljSVl Ui 

.Bezier ^ v^ 1 -b^izjJ-l y> y^l— l t^ JLp <«ijl JLa juaj 
:L^j (Patch) 4«iJU <~"L-Sfl obil53l O^Max J OL-L-f OIpjj ilLAj 
c__s>- ^ JSCiu ^i- dS/ l$JL£l ^p ^jf ^j :(Tri patch) ^ihll 4*iJ\ *\ 

ji — "LJi ^ ii^s- JsUalL. -uJ-t^y^; oV ^jJ : (Quad patch) :^IjJi 4*3 Jl . y 

.L^ko-j 4*iJU ilSLidl 4*jjVl cSjJ^I ,J& 

Patch Grids <- *l ^\ ^ ^ ^LiJl li fs. OL-US/i ObJl&l Oll*j 

.(Edit patch) a*»Ji Jo*- ^ U> JbJbr xi, ^Ubl jju L_j ^^.j 




*SS>jfe-; 



I" Edit Patch 



"3 

I ;^ti6%f£»et» ;J Vertex J2J! 



ltewfefljr~ 



KEdtVett^ 






1-14 J&&I 

— Extrude — (Lathe) ( _ s _ a (Patch) l_*Sj ^- at ^SCr ^Ji cy^Juil ^ 
.(Edit patch) Ja_~ jjai, (Patch) a*»j jl Mesh ^LiJl J^ ^ -of ( ^- J 



_ior_ 



jUjJUJU L^jl aJLJL. 



g l> JWJI 



.l$JU> JjJuJI jo'bj 3*5^1 ^y iSj. (14-1) j£i .L>. JS3 aiks- 

: (Patch) itfp i i*uGJ ,> ^jfclJ 4^( jL*» 1-1 -1 i 

« j &j yja ^j Lattice (_s*— ^ 4iy-* J»_jJas4 :>j^m Patch i*$J\ ^^ 

(Handles) <_/*& *iU>*^ U p£>cJl ^5^. ^Jl ^joJl ^ iO ^ SjLp ^y\A-\ 
^1 J-l uULaJ 0_j£o .(14-2) J^sJl J US' Ja*»j cSji ^ :(Vectors) o>l$*o.j 



j Sjj Ji ll (Sy ~£ J-jJI ^iP 4jyuiJl Jsjjai-I ^b£ OL i_J^ji- IJL»-Pj 




J&AjlMjf iSJ^J®* ciJi-V^; V*WjjU 

vertex edge patch 

2-14^ 

. ajiS^JIj *iU-l ^5 y~£. J-«J«Jl ■Ai* 1 L*^Jaj 

r-1 ^ alj c-Sj t5l <J W^Jl da— ^1^ -*i^ t>* iili5Cc US/ ^A~£ (j^Jj SOpIw 

.(Render) j.y^ oLlk> ^ jJJi OjSC j\ J.a*Jl ^LJT dUAJ 

:(Bezier) a/iWull 4>>I»»JJ p*fl f-1-1 i 

^ — II (Spline Bezier) ^y ky\&\ fl^L. ^^ (Bezier) £jh £>> ^LL^" 

J — ^ cSjJJl of cJlT ^s^Jl ^ Lfji (14-3) j£-i .U^io obyu^ objaij .gp^l 



Patch ~<*ij\ 2brii 



j^S- ^\)\ J^aill 



1>\ — a Jic ojL^wliIi j (Surface) tJo-Ji ^^p- ^>y>, l ^^j ^Afr^j UxS\ ^sa> 
.(Lattice) kyuiJl is^JbjU ^ *^ji ^Jtj -LjJaaUJ ;uk^_j)l jvSUdl 

* hi iiOl j LjjjJj c<jilt« jl 4*pIjj c-ili' \aaS tlfJv 1 **3jJl <_ilja- lif 

j — » Sjji J ^- yf^'j l-V 43U- JS" .Bezier f- jJ t y^«i3 ku/^l juu^S\ IjLLj 

jl O"^ > ,y L»l ijJtS hiij\i iii)JU .i^sull ^^i* *ij^ i_~~ v>- J-l>ii? 5*JaS J^U:- 

(Bezier) fj — ' Ja^-I *jJ- ol^J-l »Jla .4-M0 jf ^-k* ^ J* v-" - ^j 3 - p.J 

.4*4 J\ JJbi 4^^ l?JJ' 



*m 



rites 




atice 



3-14 <>SJ| 

2 — *^ <X> ^j^ ^J 1 t/H 11, J^" g?* 1 -kj^l ^a (Vectors) ol«*Jj 

.'*4*A\ 4jU j pS^Ji Jki Jif (Handles) 



.£ 



oL»jJl**JJ l^J\ aLJL. 



j^j> «jljJi JwJl 



OjSC. j£ o>^ >*• ,_s*j (Lattice) 4jy<-iJl -^jk^-lj t^jill U-U- 01 :3Ja?-*A* 
C^J( (_5ji Jii: iiji- ^j* Uij t^jJJJ olj^ (Vectors) i^I$j*^U j^iii iSv.^ 

.iJlsM Jai-I 4iU- 

:SJbMjdi tfjJUl — ^ 

ji^Jl j^ yfcl f (Patch) ^^1 o^ 1 cSj 1 --* J <^j^" L*^ Ltf-^ o^- 

. Vertex ^-J^ cj^ ^ f (Manual) Jti\ f U^ 

Js> * Ua 1.1 5 ; l^ -l.ill (_ilj :J-i oJL^i ixijjl ^jIp i_JUa3 Aj^^uiJl Jajjai-I ( _/a*J 

C 4_Jbilj (_$ji ^ — ^ u Jt^ jSj ol^udl (j^jU/- *up- ij&x (lattice) hj*Jii\ 
.AjiljJl ,^c> ijyu ls^ jjjJ ^ijj^ (•^^ (j^^-* 5i*A>- j^a c5jJJ^ »J-*J 

iSji J^L^- yr„) L5 5 i iJ-l Bezier _JI Ja*- Jif a*5^J1 J>Ij>- 01 ^^ *i Jaa-^l 

il .rjl ( ,.a.:i (j^uVi* ^ Lgili -^ 0^ cjif *b/ aJL^IjJI 4jj*-iJl Jpjja-U DL» (W^Jl 

<oS/ <*Laj >**** aJi^IjJI i^jJdl i_prj .(Surface) ^k-Jl ^ £>ji" 01 U»^ ^-J 






fear® 







4.14 J^i 



-io-\- 



Patch 4*3^1 ^-ii 



r^ fjt^l J^aiJl 



^ 



jjV 2 L£>- L$J 77^ ^j^Jsu s^i'-J 4*5 j 4jjJuJ 4JLi*P cS^j (14-4) A>^ 

:iJl^lJLil t^j^Jl ,j£j&> — Y 

Jj.A*Jl_j »LaJl .L*j . LfcJl J^>_Jl 4; j*-^aJl ^ j£jj iJL>-ljJl <_fjAJl aJb'15 ^Pjj 




xafjiw interior £4 



5.U JtiJl 
i>l_jj oV Vy j^ 4i>-U!l cSj^l Oj^» Auto interior 4)L>- j il>j& 4*5^1 J& 
tiji-Ji oi .^_ ijJi i<-slj — J-l toL^l ^li. Jk^ jlp i)_^ U^Ui ^j>di 
ji-j .^ (Manual) aJU- Jl 4*5 JU ilJUMoJi ^Uil 4JU- jjj £>. ^ V JLUUll 
f Manual ljr -^ Jc3 { (Patch) y^yJl ^l&l t^ji— J Oj& L^ L$Jp jyjl 
£j ! ) >"^ °-> iJ ^ ^ Ul t^ J^ j& ^^ (Vertex) Sjjill t£>uJ. v^^" 

.(4jiHl «JLI ^jj <±j%j a^tj^l 4*5 JU c5ji 




manual interior 

6-14 LJs-SJI 



auto interior 



4*5 Jij eiiy.1 ^ Jaii Jg U, Manual ijjjJl U-Uil d\ J| »Lx;VI »_-£ _ 
4_Jrl*>. diP ;lUIjJi cSjoJl *Jj>j ciL^l^l Auto interior ilU- j Oj£j L.jl^5 

_iov_ 



jL»jJU-JLl Lj>J\ <LJL» 



g gi j^iit 



Cr J^ 



-ijji 



t^jiJl o*4 c£>>M i^r ,y Manual interior j .^^j <_il_^l 



J i_»U- -ii/^ c$ji (14-5) J^j tajjJJl (£jZ*~j> Ojlp LijJLi Jaii 0^1 Lfcl^ Jj^UiII 



Manual 3 jj-lJI aJrUlt JU- <j Wjl Oj£j Ujulp ^JlL^ ^jjdl Jlp JjJl*JI 

u _Js- J jJuJI ^ (14-6) J£a .(Sju*^ j^ji) ^^^j" V ilUIjJI ^JLII oSl 

.14-7 j£iJl <J ^ ^jLvl-j 




7-14 JSA3I 




propagation 



propagation 



8-14 JsAJ 

-to A- 



Patch otiji orii 



iP £j\J\ J./3 0.H 



.la* «*ui« Manual ^j-xJl aJrUil sJU- 
.l_>Jbj j_gi (J iL Auto V^ 1 J! Manual \}^\ 3J\J-l ^ ixSjl jjjj : jjJL^ 

:Sub divide j*v»l s-lj^-Sl (» • »««» & ) 1 — X 

>_jlj :J-I i_fl .,-?:> (J sJbjJrl *Ji\A-\ 0j>u) j"L-JI "U>j X olilil.1 AjJ^Jl rt_~Ju 



.((14-8) j£i) =USJU \±Jl\ 
: (Propagation) jtiaJ'Jll _£ 

I--— — ^ . .. ■ ■ .. i . - r-1 rrrf 




' , ■?«r« | fr»*..'.,yl •. 



■ '*' ' ;' 



« 



c 



9-14 J&&I 

SjJl , , ,,., 5:1 aiUbVlj (*LJI 4*jjl Jl AjtSjJl ~*~1> »~~£Jl ja\ Oli L«j^ ^ 



lil — » i-iljJ-l J_j1p ^Ip cSjJJl i__u.bj" ^ SjiiUtJJ jJJSj ajj^ail i_. 



°JJ 



Ul 



-£ dUi LJ5Ui_j tji* jji jLidVI jLj^- (c^U viU-iy J 7- j£> j^oj Of cj^jf 



J-jJ? Js- y^-o 01 |^i*^lJ jjSj:, V jLi^VI ^jJj ^ jULl li* ji£ 01 Lib dU* 

.ttU-l 



_io<\. 



CJ 



L»jl**i! 1^>J\ aLJL. 



iUP *j\J\ J./?all 



K A ll J 1 ^ 4 »U-I j, P y^ ^J Ci\ J SOT. ^ . iX ^i\ oSi 7- j iJl OiP 

.(14-9) 

:(Patches)g2>Jli&j Y.tt 

aSC. i J — ^ jZs„ US' Lathe Ja^i-I j Extrude j~Ji Ji» UJIp oV^« t\j*\ 

.l*-l* Edit Patch Jo*, j~ko (Patch) ^j Jl (Mesh) 

:itJ 5 f ^LuUSS gjjjJJ «LiuJ 1_t»1 fc 

a5C — JuJl J_ ij£ ^ — i«i cS^Vl Oja ^1 ^Uil (j^io £. J-wJl (JL^ ^y -AS 
iblp ijjpjil Lj* ^-^_^l a*jJI 01 jLic-Lj (iLik* xijJ LJb Jjs^xj 4*»j J,l (Mesh) 
.(Patch grids) jL^I p4> f ^LiJVl ^-^ ^ Jjf ij* 1 ^ ^ ^ 

^^^ j_h!> ^ (Patches) Jl *J>I (Splins) Ji. aJj^I oLJl£Jl ^ jt 

.(14-10) J^JuJl J UT Extrude jsJl j (Lathe) J»>l J-JU o^a-Jj 




10-14 J^^Ji 



-U 



Patch 5jJ^I ^rii 



g IJI Jyaill 



-, a (i 3 p hzj\ i j>y> cCjL>jL>- lt« <U5j cjLJIS sLioV L**Ll« OjSvj .Ais Ijl*« 

Sphere i£)\ u*. Mo & Jl aJj^I 3JjS/» oLrt&l c^y. (14-10) j£a 

.ijdi. 5*5 j Jl O^j^o' oUUl Geo spheres ~°J>^\j 

.Propagate jUui^l jL*- j^ £■ (subdivide) p~~z&\ y\ f Edit patch 



:£t**X4lt j-» jijjr «Lfiu| T.T.I £ 







11.14-(js^l 

j Extrude J_i» cjV-u* j^Jaj ^ Spline Ji» ^JjS/l cubJlS^I ^Lla^I ^Slr 

.(mesh) ^Li ^Ij^-I ji (Patches) £jj ^L^-V Lathe J^l 

c^j— * (14-11) JSLi-j .^1 ^-^tf} f oJJ a^lill jjal\ ja l* cd-^ jiJ* 

-tj — i-l Ja~» JiJa^ Mo 4*3 j J| <J>£ f (Splilie) Jaai i^-jj IXj Ji 4xij g-iji 

.4jU (Lathe) 

OU— «sju l*^ oV ^ijJl (t-^-vax) k*~k!l ajijJl islij (Splines) Ja_jk=i-l j*j 
o-^f- (Splines) -kjki-lj c(Bezier) £^ -l=i-l y> c£^l y^Jj^l JSCiJl ^^i J^ 



_n\_ 



,jybi JUaJJ Ui>yi aJlJLu 



^Jxp f->\y\ lJ-v^I 




.(Patch) 3*3^1 jL=i jL^jpdl 

a_^>rJuJU v— -L-i J 1 ^ — -^ ^V j* 5 " J^ ^ (lathe) i^i J~u. 01 
Jl (Spline) Ja — jJ-l J_^ c^JJ^ jb^AJl sj^j-b ±>J-\ *^j ^^> c^sjl ^Jb^L^L 

(Mesh) ^ «-Jl i_i}b*i-i JM_jJl JL»-jj li\s-\ jfi ^JLojJIj jjj—Jl s-ls^J' o^J 

: JjU-li alSLill olft cJjb- lili diiJD (Jil^Jl t_JL«J (Patch) l$ jW^ -^ ^ 

.OjJTjil HxJjJl «Lj5>rjJ is\t\ f Joljill AJ'LiJl Ji c^JJl t_JjL*^l jj^ L*i . \ 

.sL-Tyi *\y jj£ ,y (2 Sided) om~^ <y '^V 1 f l-**3-l* j> • V 

:(Capping) :^jll 3Ja« — > 



^ 






I 




■■*■■£ "» * ! '"" t l " I 



■ L I ■ < f ' 



if 



PwnnwNv* 



Amuuiil. J ?fl n !:-^ 

- Copping --— - — ■-■ 

17 Op Start 

F CawEnU 

» Mumh C Grid 

Uutput 

.'■'.«> Patch 
C Mo*h 
'.-■(" NUHBSj 

I*" Qwiwialu Manning Cuuiits. 
II? LieneratB Material ILlt 



13-14 t>^i 



■uy- 



Patch a*S )\ A^rJii 



p\)\ J-^iJl 



<(Mesh) <£ iJU IS 5*^ OLkJy ^ jiJlj JjjjJ-i Jj*^ ^ aK^di JuS^Ji 

irjli a. -/I l 3 jli liJIS' li^ Uf a-pIjj 4**^ 4jaiJl c-c s-Jl_p>- **jjI oli 4*JiJl 

liJllil ijul Jill A—** 4*jjl (V" j*^> S-'Lp 1 " 

.(UjV Sj^ Ji*) JaiJ V li-tjJLl JlCity . \ 



j U_*T (Capping) J< sJl ^ ^ J Vb j*U jj*<^ > JSL_^Ji 

.(14-13) J^LiJl 

j*.L>- ilL* 0j£, V J^Lio Spline JajU ^ 01 ^ iJlill aK^Al jjUJj 

U ft Ji-A*3 f_r" f (Cap) LsJai-* OjO jiJl j^Jai f JSCiJl jS^J ojji JS" Oy 

2 A,.rl i cujJI oi ^Jl cSjJiJl JLp «">■ <j-JaJ <j^4 (Edit Patch) Ja~ ^ JSCjJ! 




|t j- ,'L-jJj jjil JL» f Jri I Aft 



ot j—ZL^i (14-14) JSLiJt J aJl Jt. <Wil jl Ai^jii JiSLiVl C ^»J l.1 

Jj m J jJp ^J JLjJl J,l 4*3 j «Ji~ v aj 4JU-I oJU jj Ct^j-Aj J^-^J JSLiJl (JaiJ 

Sju aJrl 4*5 jll cSji (»a»Jj of (_*£ ^ [(Add quad) y I fJWu~J ^ <— Edit patch 

, *x ^?r of >ijt?M..7 liJLiV 4j_^»*J| Jl5Ci^AJ JL^JL Jviil 3jiJjUl J-ftj -UI cSj^ (*-* 



.nr- 



jU Jjl^JJ U^jJl 2j^*L* 



g ljl J^Ul 



a xi^i J — a^ jt a^^ ijc- ^jj=^ jf jjiAi Spline Jai-l Sjji ^jj y jj 

JjS/I Ja ;H ^'l^ <*ili J Olijprjil Bezier « smooth cSj^ ,>• j*-*/^ ^^ 

OL^m (Bezier corner) Corner iSJ^- ^ i~djl&> 1*3 j OU^. OlaUl Spline 

.((14-15) JSCjJI Jail) jl,/ L^lT 0JJ JUl %_y >d (Spline) Ja=H j/>M ^Jl&J 
Edit Jj ~« 4-1* c-JU=> (f= a*S^li j/IS' Jl* (Collapse) -k^ 1 '-^-M 3 ^i 

Vj C .'" ; - ^l^iJ *^dl 2LjjljAi-.l LaJUp ,A*5j jjIS* Tt^vaJ ^'^ :>^*s~J patch 



mm 




15.14 Js^Jl 

(Capes) olji -*■ & cjLWT oJbM j\ J=>>i j jsJl ^ sLtjll aJapS/t Ol 

jLJi >_jd 4__Jj.> ilU* j-jJj .t-iljJ-l J> JLp f^l j j^Uail l*Jb JpyJ 

,ju» c j5LjuS' uJsij^H UJb ^/u (Render) jiy^^j 



-ill- 



Patch 4*5 J\ 4*-Js 



j^s- ("-jI^JI jLajsJl 



— A s-\ kill IJl«i Jjl aljaiil 4»U-I ji& (%-Jtdl y^^i 01 t^Ojl bl :7«-dj 

j«Sj Uubf jr t Jo*i! j (Cop) jl^ j^ f^ jf (Cap) a«JJl £iji (Delete)) 
.(flxsll) jJ* f JjUil ^J^U SyUiJl tSjJJl ju (<? ijl^ 







16-14 J^SJI 



JaiU£ (JjOi^ ^Jlj*. j\ iJl^Lu-S/l *Uw> Jt.) *lJaP L^jjJ gjl aJjS}\ oLtfl&l 
^ II £3jJl 0^ jiJl j? -U/-I ^ joLJl ^UaiJl <_M_p- (_i^j .aiii-l (JljJ-l J^ 

.i_j|j ^ Ljb jj^aJ aJU»Vl Ajjaidl oSlj^. Jj^ J^ aJjS/l oLflSCJl J.I tJUaJ 

5 ^bj 3 «5j cui-^l f oii»- JJ <JljJa^VI 4*3 ijji i)L>- ^ (14-16) j£ii 

C3 *- "J*^* "-^ly-lj 4^^- 0j£f ailjJa-VI 4*i OVj cSjjjJrl i^jyAl lJI^JLI 

"V £l iaii^l lift 0V oJjj* 4JL>. aJL$i cIL-l/ C— hj 1^1 C-«J- JlS 4*3^1 <Jj2 Of 

Ja-Ja*- 01 W S&L liJUi Si^ ejlji Of ^ Vj cfj^t (Jj Jp c-Jyy 01 o^. 
.A»j*JJ ^iJaUl yjajo 01 Jjy UjjLP oj-aS" <UJlAi~J Of jl tilb t_^l=^J 



.no— 



cj\j> JjlajU U^yl 5JL*JLu 



tf\J\ J^l 



:(Edit patch) JJLm jtidiuul T.U 




" ■ .,1 






jV.^-tf' 'j*!* 







.^^8?^'. ■■ .■*■■■■ -■**«»- *^ 



\— /MnHiqwrV.ryjprtl.-.- ." , ! II 

■jglitJ .^.J «J jml 

m i-n,i fl .i. .-.. ,, J 



ftiHfiH p ' ' '"'■;£] 
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1 7-1 4 <J">I 



*_^. J^iUJl Jit US'j JUb U cji* ^Jl cj%Jjei\ Jajb4 JjuJ.1 li^i .Edit mesh 
J»i> J*aj l.jl* J-^iil ^j .k^UAl RAM SX 1 ^ 1 ^/j ^ j^ J^ 1 1Ia 

1 ^ it I LUpj (Collapse) Ja~~Jl ^ a^u«j of J*ii> dWiy: £* UJIl. jj$is 

a .. ,.Lp jl«j ^-i^uJl ,yi~-*j (Mesh) aSLiJ ^ij^Jl Jij£ o- 4 ^ ^^^ f-*^ 



.(Path) "^j Ja- 



-sll 



^1 &J v=-yl)l ofelfcW ^^-V • V\>N »^ y (Edit patch) Ja~ 0} 

.((Mesh) a£~iJ o^ 1 ^ (Volume) Ja~ of jS*ii £.) 

^l—^Jl frUxil a*J 2Ui,Jl ^ (Animation) aS'^^-* fj*"j Jb^ ^ ^j 1 (i b 
.aT^l ^^Ji ^j (XFORM) Jju* j-Jai (^isj jf 4ib>- jf Sjji) ^>H 

-nv 



Patch 4*3^1 h*Js 



'^S- k^\J\ J-^uiJl 



JL>j 4*i) ^jl&l IJLa J^4 J j\ J& (j\ Jl (Edit patch) Ja*>. jjaj d[ 

.(Normal J Volume) Ji* (Mesh) *£~J liyi Ja~* jJ^ ^ li£* 



(Mesh) aSLiJ JjVl ^iSCll J_^ cjV^J.1 ^aC ^1 J Jo~ ^1 aiU,} oi 

.(Edit patch) J^ l >w> 14 1^5 cj^Ox; ^1 Jjjjj 

g_iUi { V jl (Edit patch) «U>i s-£ ^ (UVW) ou^yJl Jj^ a*U>V 

.4JL' (Edit patch) 4iL>l { (UVW) 

jx_i Sub-object) „— liif t^*i>JI 0*1-*" tflP "'* o-<m*» J-c*M » JKJ £ 

a *ij\ iiliS' <bL jj (^^1 (Patch) 5jJj cjUjIS' <iL^[ ^ (_$jl*A\ IJL* t j!xr. 

.hij, ^y. L$Jl ojijjJl ^^C.^1 Steps oljlai-1 ^Op ,j^io jl aiLj Jj^ ^ 

<^->L>_^ — ^j- y <sy^j> c£l J (Clone) ?-L^i^VI j»l-b^u*.lj ^ajL. V rSlas-tjU 

: (Steps) ^ijJl £-Ja«> t/u'Uass- — ^ 




step=1 




tep=3 



18-14 rJiSJI 



/i_?- ol^Jai-l :>^ p-S^ jJajo 1*1 oIjjj (Spline) (J 3i_prjil cjl^k^-l j-lp SjJ. 

Sj * (Edit patch) J^~» j^ dJJij jft^Jl JLp (Collapse) Jsu-Jl ^l a* 

.(14-18) J5^JI J ur^^f 

|j a ^ilif Oli oj^ ,c* ■****M <>•** *^J .(SjS'lJLlI i^>Llk^ s-*"-*"") ^*-^ i_~~*- 

4_.^lWl S^IJJI 01* (Steps) jIJ^-I ^ v-JU^ 1 o^j^l c^Llku iLbte^l ^^ 

a ->,■?; SjiS, l£j ojJjJ.1 OjJrjJl jlJUSUj ,«U jJ-S J>-^J 3JiUs/i jJj-^aJlj ^yajjijl J?r V 

.(Steps+1) JUl OjJUJIj ^* oljjai-i iJlP SiLj 
2_-^Jlj c ljJb- jSj (I lit fUaJl v^" Of j£s„ oljjai-l JjJ aJLp l^ii jJJAJ 

• StepS jI-JLpI JauvaJ L-lJ Ctl'l l^ Ja**aJl oj^ *\A=ttZ M >\ 

: (Attach) gj\ J-^j — Y 

ijl_*j ^i ^i ^uty jfl&i Ji ^j ^t ^ir j^ ^ r Vi u* o^ 

Jj_i- SapUJI 0^ Jb« UJ iJbil jJl&l £• r l~sWl ^ Jr^ 1 .j^ 1 O^ 1 yJj£ 

Of £-*.j . tf nSjl jJl<Jl ^J& Ji OL^. UlT !ij VI Oi^ij OH fl»^VI j&L ^ 

(14- J50j. .^j ^ilT Jl L^pj JiP Jj^ Wj c~J ^ ^Jl iJ^.ji.1 ^bJl^ll 

j_^jji *_jl> v> _, Pi ^r ^j jiir Ji c^V -^ ajl >- i ^ ^ j&* 19 ) 

(Step) 5j 3«sl-l »**» (Mesh) a-O, oLtflT J*=>.> jup jii-l ^ .(Attaching) 

.^-iyjl i^st^ /^-jj cAi dJJi OS/ caJLp Lfj 



-11A- 



Patch **5jl ^rlc 



j^S- g\)\ J-yaiil 



ij — i£ OLT lili (Reorient) JjK'ji* o^ 1 **»/ i: >H j 1 ** uW 1 yf J jji 







Oisplaji- 



F Lattice 
F Surface 



Topology — — .- — — 

Step?:) 5 ^ 'j| 
I Attach F; Reorient 



Tewatatfbh'* 



: C) Vievypbtte *T Pendeter 
"H'e^f a^ie*et»r V ■' ■ 
(* Fined (piiginaO 



19.14 J&All 

^'iSOl (j-Ll. j^j Oljji *J L»t .(jU^^I iJL^I ^'l^ll *LiJl jS'y £« ajjllllj 

. J_^jil ^'l<Jl J| «i»jjJj £~^* yrUoVl iJLsM 

i_ £ js-*^' '"i* ^«ii ?-ij*jJl *—^ ^^Lp yjj t^iJl ^LaII j&d v^JLi LI 

.XFORM Jo~ f |jbwu-l 

a U»j J i dUij cilvj jljil ^ISCJI ej^jl (Align) SlilsM ^-1 flJbu«.l J**iU 



jjjjfjaBgal 
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20-14 (Js^J 



-ni. 



cjL» jLiaJl) L>yl aL-J-jj 



y^c- g\J\ J-yaiJl 



: (Patch) a«Ji^J« ^jilf j4l£M f) >>,i ..tb gjjjf a»ju«j t .r-i t 

,\xJ>JiV> rt-$otJl <ajU iSj. (14-20) ,_p-A .Ai^l rt-s^^aij i3JL5-j Jy^J ( _ r »5xjJljj 








21-14 J^l 

P — ^i Scale jj-l — -ill jjjoj Rotate oijjoJij move iv^ 5 ^^^ 1 _/*ljf tid 2 ^ 

. (world origin) ^UM fj.\ J j^- ^Liil jwuj 

csjj — li ja (parch) ^S^Jl ^yiii Ji53ls' J**Ji jup «J oLa^l v£ ^ (Patch) 

<*. . ijUiJi (^jiJi il/^s (Auto interior) yJUB ^UaJi ^jua^i ju*i aJi^LUl 

iSjS — ll j — ***z (Manual interior) l^jaJi fUiJl {.ijb^l ^ IS] L.I JUiJl ii^i 
i_)L~ J Wj ^UL. jJt oljjL" <^ y . (14-21) j£i ,£j>cS "ilj 01&.1 ij «JUudl 

.(Manual interior) c£_)-\Jl fUiJl JUx^i 

Auto JLskto flkJi J,i Manual <^>Ui pUiJi ^ jus^i aJu. ^ 01 •.jjJi* 



-IV.- 



Patch h>ij\ br Ji 



j^S. ff Ijl Jyg^Jl 



U^-loJl (^jJLJI ^^ V ^'1531 J^ (Collapse) Jk~~H jJhi 01 y~"Jb; 

:Delete :<JJU-l — Y 

:(Detach) gSjJl J-*3 —1" 

e>- lit *>«~^ Jj Jjt ^jiSj jjIS' tcZj ^jJj jflS' j^P 4aSj JvaS 0} 

Jl ^ 4*3 j «— J flJLs-_jJl ilijsi\ jJHj . Copy JA* 1 i li| JO Jbr ^'LS' jl 

V a — it j — fa: t_~£j .(Edit patch) J.w JJ ^ ^-u jjp ^'syJh ^~Jl yl 

.(Attach) J^»jH y\ fl-Lao-l, dLip ^Jl j/KJl ,y s-j*^ ^ Ot jyJuM 

<_£j>\ — >vi ^ Jj^aill ,jSL£JI (Reorient) v^y a-^V ->^ J-^ 1 y ' L ^- 
jj p jL_-ji-! IJ » JLojcu-1 ot y"ij v^ u^b tilUiJl (Grid) 45L^JU Uj 4*iy 

.(Aligll) jP'ri^oJl SISUM yl liJJj jj. V-lj flJo^rfl A-hilJ <U» i^Jj^-y 

:(Edge) J»I$»JJ fl.tWi „<<> ^»^« 4»o*t V-f-1 i 



Copy 

oV E , 



;; ' : r"^-|-£ "%;■ -"j£ -jiiE 






Mfeftat*; 


jisA0j»)E*): j 


JP^Jjfe---"- 


(.- Utte j 




SlllKMikHl 

:ur*te |F Ff:ps3le 






:■ A-H'i | MCinll 


Ihfll B". 7^- 


. ■ ■ 


+-•4.-^4 ..'.4.'r 


i-Uteplat •— - — t 

F Litis 
Fb'uta 



22-14 J&M 
Ot Ja >-Vj .LtfUSdl W> ^ JiSldU (Lattice) <>y-iJl -k^-l ,>yJ Ujl>^l 



jL.jJk*ii [^oJ\ aUL, 



JZjS- jkjI J I L/ajiJl 



IJL_» j w» i-iJJ-l ^ N 4iSl (Delete) «-aU-I ^l <ui o*.^ V 14-22 j£i 

,_->*£ si_£^l 3ibH y^ Tyliil a>-jJ ^ (Delete) 7-bi» {»Ijwju-I 01 : yJS- 

.aL.IT a*3jl j^iir 

f.j 9r JT dLijL liDij Ttja^. l£y~jJ* £jA AsrjA JxS^^J C5jd (14-23) J^ 1 




23-14 J^l 

ojji * si>jj SiLpI *-£ V lHJ-l o-L* ,jii caJlp cS^y J^H jij^ ^jM f ^'^ lJ^ 

p-lj ■:'* aJL^lJJl cSj 1 -^ Lil ^^LnVI /tJsuuJl iCy^jt (r-*J (J5 /jV cSj-LIIj JaJli S.-b-lj 

.(Bezier) a«sjl ^jJ l*j 

(Manual interior) ^j^Jl fU&dl 4JU- 1) aJUloJl ^JLH J^ ijlji-l jljy N 

p i . Ml J! 3 IU-I jjJJ ^j .<_>ljJ-l ilij^ ^ U~< UlSC ^ c^j^l »-*■» &J& 

yj'j: ol ,j5U bj»j aJU-ty l^TL.t J.J aJWjJl tijJLII jlaj (Auto interior) ^LsJLlH 

.l*L=- <-il>U 

js «-j jjjb-j ^Lp 4if J^ ^l oLIIj^I fU& a^l olj*. J*uj ijj.Jbi 

tsy Jil li* J ^UM oUW^I r UiJ r iJiA^I dJJJJj .^Ul jS'JJ J_p- ^UlU 

:(Add) £>> iiU»i — Y 



-iVY- 



Patch 4*ijl 5^-Ju: 



g l^ll J-^iJi 



,l\ Sill A »\J~\ ru* lg~ou p^-JL" AiUall i_3ljJ-lj t(<«i_^l u^ JjJb- JLl aJLs-^l 

iil oJ >-ljj ^ jpLjj 4iUiil 4*Zj\ cJlS' lil Obit) SjuaJtI h&J\ ^ 4-iull ijjdi\j 

.iSj-h J^i; cS^' /^*j (*-" L^»j>Jj L« LJLpj . lUrl**!! o^>- ^yLj (AJll* ojIS~ 

Selection Level; 



r '■- iV -.-J""- ■':■ ''■"' ■ ."?- v- "vV v ■■■ ■■■■ 




/ :i .■■:-■■ 






Sub-Object JEdge J^J, 



P Subdivision - 



Edit Edge 



J 



Subdivide \P Propagate 



-Add Patch- 



Add Iri j JKSSSJEEL 



-Display- 



P Lattice 
P. Surface 



.UJU jl^l JtiU-l *U&I . ^ 

Sj 5 — »L>^ Add Quad ^ ^lj ^lt* **ij «U»^ Add tri ^ JA . Y 




25-14 J^ 



— ivr_ 



C-J 



l»jWJU \^>)\ 4JLJL. 



/if ajI^JI Jv*aJI 



a lb- $jl (14-24) J5Cij .l^-\ 3 yi ^Ja VI o^-u^J ^V" £>j •-** ^j 

,5_2 j| -io:. Sj^^Jdl i_JI_jJ-l l)Is ^ejAJl JjL-VI JSLiJl £ U5 - .aJb-lj **ii i_i!jj- 



■ 04-25) 
.Select all <- (Vertex) SjjAll u;_f~i ujUJJI — y 
sjua^i ^i il>sj oSl cpji ijf (Weld) UK" ajjJi J,l£J f u3 ^i __r 




-iY£- 



Patch <*3jl 2l>-ju: 



jZ& £j\)\ J-yfliJl 



f 3 — ;Pl)j £. — ij Jj ijili. ^Sj aiU»l (jji (14-26) J^ij .5^.0^-1 ^ijl «^_jx^ 

.oys>jJl tuLlJij f.LiJ'y t5jJJl l_^?w< ii^p 

.ijb*Al obJJ oJJlxJl 4*ZJS 1^>\J 0_j& iiUail oJL.JbL-1 *ijl 01 

£9^1 9 (14-26) J^LiJl J Lo^ 4j^a*Jl £-il«JU *S^)I iJUil rt^J L.JUP ailpj 

tlj — ?r ^1 ijy (t-5"Jj L«J^p cJli •^i_/ : ' ^ Jji h5i..T «l .jiviji' 01 ii *4»~j ,s>jr. <LstUI 
<_il_pLl c^t p-fr *y_j .«L4VI IJla jjflshj; SJbjJrl Wjl tLiJV li^l jiS ^1 (jljj-li 

.SjjIj^^-^I Jpjliu oJjJlJrl 4x5^1* 4JUI ixi^Jl ju« »j»J; L.JLP tiliV CJ^S-I JL3 




TriPatch 



■T ujU- ji^lj (Undo) yS/l tjijk^ *ii b:>l>- a»_ji_) SjiSJI .->& ? liij .5_prjll 



— £V°_ 



jL« JjlaD L^JI aJL-JLai 



g ljl J^Lill 



^j .jJl&l ^ J*"j °yX J* }'y ^ 4iU>*>U LAjkstu- gj| a*SJ1 * y \J\ 
^j—> J^ cs 1 ^ Ji-^ 1 <3> OS/ Js-lj jJlS* ^ uiPj»Jl ^ ^ IjJb- S^Lp dj£s 01 

a-^. A — 'f ^ — ki **■*» "^ V^j £*j <Jp bl«j^l cS^lp ^IT J^Ai-l JL^i 
IA jtL- ^j II* ^j Ja~J ^Li ,J*« j CL>y^>ji\ Jaxi J ljiiii.1 .3J1 j.Ijla^.,1 
i_sU-l t_Jl_j^- j-* i_JU- JS' (^ luksdl £jjl i_prj dSi liUij (^j*> *-*■£ c*>^U- 

. lili* tijjaj j&^^j 

.a — jpLj ^j iJuoil. t) a^ JUij c-i->f i^-o- ^j c^jj (14-27) J^Aj 

.^cjUJI ^^-1 «Ja*Jl (%-jjLid 
:^jJJI ^>,>Wi «rft gbjjf 4jkW» iJP-1 £ 

t)j — & il)t (jjSO;. La JaJii <0^ ^ji^Jkl ll» ^3 *3jA ky^l 6j$&\ 4*-I»Jl ^ 

.((14-28) J^JSJI Jail) fc-ls, cjL-UJ ^Lp^L. 

. Jxcil »4x-Jl (Jp jfcS" jjb Uljij La oLptclJJ lJjSC 




Jl- U ^j .(Step) sjai-l il^pj J}U ^ U (♦iC^Jl j£s„ ;uijl aibT 61 



•iW 



Patch **»jl hrli: j^s- £> \)\ J^aiJi 

J — *s. JLlp .5JLc*i^lj <J »jid\ jL^V o_prjJl ^ l J& i U o^-jj V 4J^ U c~»i ^Jl 

J^ kJl 01 » ui-UJJ cjljjaitl iJU> S:>L>j J <^j^> jr i_r-Jl J^ ojv^S/1 oU*JJl 

■slJlp^l iJLa ji^- 01 LJb ,*j2i~Jj .Lfelp cJjlp L^ jgfc"" tuL-Lll Jj ^ aiiJiil 

( _ s — Ip- lc|j .jail j^w- Jj> J y v aJlji obiwU^i 01 /"i; v£j ■ j^ <=?* ^j-^ 

t^jiJl oS/ c(Lattice) 5jj*^Jl isjJaiU ^li^l ^s_ ^jJUIj J^l jlip :aJa*-%» 

a • *}*■ t£* £?J'j <_il_jJ-l Lj^ .^»Ij Uju'tj (Surface) ^Ja-Jl ^ s.pr ^ 

.(Lattice) i,y<-iJl -bjkJ-l 

0j — SC I — »Jii*i i^j/ Ul rt-^jj SjljL. 0j& (Vertex filter) <jj^ j^u 0| 

.Jaii Cjl^Jtvdl pliil ,j>-«-s J-ojJI ^y* Lj^s-j^ ajjj-ll ^di (JL& yiJl 

.Jiai t5jJJl #.liiil j^A-i J-»jJl ^ Lf^j^ Ij^Al jili Jp jiJl 

• cSjiJl frLiJl -Up JaJii jgk" CjL^J.1 

f (select all) cSjJ II J*IS~ s.liJl Jl r l^u» irjl^dl ^. .kii J^jJLI 

LS — 5^7 01 Jjyj .l^-¥a« ^ ^y liL^i^j SjJlII DjS^j Ujilp S^dUU p-b£ 

ij — p SiLjjJ L^jj Subdivide y^l j^iaJ 5jj«aJI J^^y-I .sjip s^LjJ lila^ta 

.Step 3jJai-l j\^- JbjJ da^Jl J AsrjS/l 

:Coplanar ,y.j\— J~\ <j;J — =~l ^ Sjji JIp ^yJl jj Jai4> jup :4Ja*-!>l. 
J — ii V : Corner ji — ill jLi-lj ^^JL-t ^k- aK^ ^^ il^^ua luI^^I Jii 

.^Ja^Jl J j^T (^pajti IJj- JLp 3^^ JT il^p^a ol^«jJ.I ,Jsj\1j> 



-iVV- 



CJ 



\j> JjlaM U^jJt SJLJLai 



j^S- g\J\ J^aiJl 



<i_jlj (Mesh) *£~i j SJj-Ij Sjji JLp yjj ^ ^iJl ^LSil j^ijj oijjaJl of l ^~ 

.(_£jJJl s-LaXil *-*> UjJiP- .kits CjLgjttill k ? .^> /^sJT. 

,j— JLp (Animation) 3 — S"^l« j»j — ^ j^Jk? ^So:. ^ <tJl ^Ju" <_~£ : rt^Jlj 

.(Linked XFORM) Ja~ ^ J^l j\ (XFORM) 

,'_\\ , . ..j-li d-U.5 wl^-l i_-^c;J 4jlP 5Sj?i1< ^_y^J Our 7 '' i2J-sri*£ n- ft.'^V L»Ai*i 

jf i_*j^I (Subdivide) (*-*£ of dLl^ i_^, a#*o« J^ dUi jJai' oS/ c-jxx^-I liU 

™_k^ ^le- aTj^ju ^y*j ctt& ij^ -te-\~* 01 t ^fs„ (FFD) JwUll 01 :£**-k' 

,CjL*iL«kiJ ^jajlX* ia_w? * dX> j3- ^-♦J" <uLi>-» JSwj 5jtSJl 




-1VA- 



Patch 4*5 J\ o-Ji 



te- £}\J\ J^aiJl 



c$J — II yi^l (Bezier) -k=M ^yd tpjj 1/ Sj^si SjbJb~ isLSJ Igjjj jj^L cSjJUlj 
J — ^ U — '^y 6 ■Ju_^7 ^1 4*Uidl ^1 of uJuT t^jj (14-29) JSli. 



jL_C 



oL-j^J.! ^ ajjl^^^i ^ JiiUi ju~4 (Bezier) ^^^ <_£ Sjl*- i^, Jla 

|j_ a ..Jlvsu j» ^ ., a7 !_w.Ldl ^ {4*r_jJlj iJJ^I Ji. aL'L^. r-ilr jJLp J-»j>J1 Jj^p 
f J 2 — -o^ 1 ^^ J j 3 - (Mirror) jTy JSCju ^ i^^dl ^j ^ dlli jl^j g-SjAjJl 
-^ ls 1 * J^ 1 ^ :L *~ iS 'j .(Reference jl Instance) jujJ-1 jl&l ^ J^i 

c£y. (14-30) J^ij .^Vl owaJl J* K^Ju .jy^JUdl jjsl ^ £>jd\ Ju^ 
c \xi\ JT jSLiu f itjyL^JI a*-f Js- cj%Jjd\ cJ: cj" ^Ij Js- ^iiJ! Jla 

J_j*lJrl U. *aJl (Attach) J*a j j£c. tip-)}\ JUPj ^| Uu^liJ O^Jbdl si* 

25-14 <J^ • JvjJl cf ^JLJl jJJl (^L' ^ ^US/I ou^lJ 










jL»jLt-JL) L/9^Jl 3JLaJUw 



^J J-^t 



ilil »Jl 4»iiul (3*^)aj o*m»jj AiLoJL* rr^jX ,< ji ^" j c->l_b Ji <jua5 lil :t t -i<i L i ' 

^j ^ d[ .1*** aTj^l ^Sjl JT LJJi^ Sjji <_J>Jb- at : (Delete) »3JLJ-I — Y 

:(Patch) W>H &b- ^ i&Jl t-U 

^j—C Jl Ja—^ j ~kf y> 4*p JijJ ^ ^T 0^» <*3> £• J**Jl OiP- 

J «ir o^juU ^ jji^Jl .(Mesh) aO J» (Patch) sui> Jj^ s-~~> o/i/Jull 

_ Smooth _ Edit mesh :(Mesh) ^ — a Jl J^4 ^i «^>^a*il ^ r***J\ 
— Mesh smooth — Normal — Material — Relax — Volume 

.Optimize 

c/!/J «il cf J^ C^ (14-31 j£A) oV-uU jljjf ^_r^ fci* af jSUj 

.(Mesh) aSLi. J\ Uyi 01 OjJb **5^l MUSIS' £• J~u" ^ 



31-14 ds-AS 



!S£*- 



r Use Pivot Points 



■ '■!■■ ■ '■ 



j 



'• rnxm . .; ' 




ii ii ftiiMl'OTNiOT'Wi 






lace 



^^ *«»n^*WI» 



Edii Spline • ! 



Stretch 



I H lll H fJ | 1 I HM ■«*■■» , 

Linked XForml 

n.iii[ii-<iffiininiiiiiiii u*n« J : 



-•^latfe'e- ""■■ ■ l 

| .-a a &..,:.. ..■^. rr .:-. | - r ...- | .j 



Edit Patch I 

<iii> !■■■ ■■■ M* hi i "■ ■ »il 



Edit Spline I 

I ^ifciBri W»^l *>■> > 11 r I i-TII illfl- ■■: 



Wave 



Nbi*e 



XForm : I 

u.'ir unii "ir'T- — * 



-1A>- 



Patch 3*3 Jt\ isrlc 



j&£- £l\j\ jj-vaiil 



j/ J,! OLxo^ <**jJlj ^LiJl outs' *j/° ^^ ti\ JL*Jl *^ (Uvw maps) JwU» 
Oj*i_> (Map) ij^l jijt- ,y o^Ji*ii ^<jl yjAJ\ (Mappable) J*~pj& ^ISOl 



— Materials — Smoothing o^J — *il ol — JlS^l ol t — jjdl ^ ju Vj 
^-jjaJI cA*»\£ ^Js- j^sxj rt-^Jl iJLojj •f*_)\ n • » • /!" I y^" *&~c c—~J Normals 




cSj— i> >»J l**jJ ^Jlj Wjl tfji ^-U, J.Uli JUL_, .^J^i ^j (r ^J| iu; 
(Displace) Jo_^i oU^j^I ^ (14-32) J£a .?5LsJl ^i ^ ^kJl JLp 



— iAN- 



C->1« jJjuJL) U^yl 4JL~Lx y^s- ajI^JI 1 -,'•» a ti 

_Ja — ^, j J £ <Sj&\ .3*3jJl Jb^ (Displace) J-X*ii 5j^ jjjjl (T jjI yi, y^\j 

jjji jL^VI Oy<J I^T 7tk*Jl jjy, rt-^i Idx^i (eSjJJl y^-y aJL-c- (J^- ^y MjtSy 1 ! 
— U .-l l cjIjJLJ jjAS ^| 4$LjuJl ,J,I 4x5^1 ^ JUi^l _Up .tJii^J,! ^Jx^Jl lSjZ 

jj :£ jU P^l U*J (Step) o_jj2ii-( JilJL^L oiJlil 4x4^1 AJL>- ,jA^ OyCi /*Ja~J*i 

j_T oSf <r iy*-^ v^^Jl alkali ^ Oj jj cs^l Sy. (Edit patch) aiU*l o[ 

LUijIj 4$L Ji J,l dJ — rriy: Jy4 jJU* jJbJ L.JUC- r cixSy 1 ! J">^ jy cu^Ojtzil 

.ci/^JUll (y-^* (j-'w' oi^jJl J*^- j^ 1 dlb f.Ja^"«-" a*Syl J,l ioydl 

jjj, ll ^JL»ji "5\i» a5^ (j-Jj aSLjuS" jJU-iyJ o^^j 01 o:>jl tal :3ia?-^ta 

Edit patch J-**" ^ ^ Normal J^-^ ,>k> ^5La iljJL. dAL-J 01 ^y aiLJl 

.Displace Jo*^ (ji* f 

■a *i)\ l Jj^- jj Oj^j L.jl«o Edit patch f>u*^l ,y» j*U-l v£ i^- 1 ^* 

J .« ^ Ji»jbw*J.I <^jJl_j SjjJJl ujy (JLp y}i Step sjkjLl il^pl 0^ c^SL^J 

.aJlaH aiLiJl <^>V~ull 



•*AY~ 



oJliAl OJ^Jbii.1 j^- o"^ 1 J*"ll 



4 if V| *uuJ6 JiC J0jo« JS~ l)I p-^-jJJ .«JS^ *J_»« f'-W-'ll *UaP"V C^j^l O^Jw 

. Jj*^ J^-^j (J- 4 -^ »^ Li lj:>l; 

* 

i_j iSj AvaiJl lJL*j Jj^j^II cjULftju *y3 Ljlo (Mapping) <~A^>y j^j «*-*^Jl 

c(Bend) *l w^Vl J— i« o^Juil i Ip^s* cjU*^ £• oVo*il oJL* J**; 

oi — A j <*pj*^i el* ja a*: (Skew) ((stretch) ((twist) J^ill Taper (jlio^Vl 
o>Va_ *il oiA ^ J*u* JS'j FFD (Wave (Noise ((Displace) <_i-^j" teyJi\ 

. LL>r 9^-jSr ?^l^ fC^y *^-**jJI (T^**) ilr^J 4JijL*jl 4P«aSI /jJ» Jt5 I Xojw 

: (Displace) jsjjJI Jaa* flxi*Luii )„) m )0 

c^>l — ^la^-V i. — -JL* c«jj( — j jl lji\} tjjMiS ^^aj (^f (Mapping coordinate) 
Ij — A ajUI j-'jJrl (jj^l» fjt- jJ^j jl oV-w.l .j«u>u« (J3 ofr"*-* ij^-"^ tJy 2 ^ i—a-^jsjI 

.(Map) Ujati Uh^>^ 

—tkX— 



CLlLa aia-aii Lkiajjl Aluilui 



^uiO- (J m\ r\ II (J > ^-illl 



(, — £*^i y& J^ \-i* &~)° if J3J^ SaJ ^ (»-S^x^l ^i :(SajJI) Strength 
jb c5y. (15-1) JSLi .(Map) LfV»y cjLilJb-^ l*J ij\A\ c5j^i Jj^ «l~-*. 
— • j 1 (Spherical) tSjj^ i-i-^y ^Usu^L Jjl*1I IJla j»Ijl^^I 

A10\ ^y^ <__ji5v^ ^^Lp \5\ AiJ sJLtj 



(Planar) iSy- 



.\5\ *iLJ. ^y. jjo (Planar) cSj^— il <Ju*=jJU 
.\5\ J,l «^3l 4*3 ^skL. Jaii jju (Spherical) <SjJ>^\ <Ju*0jA\j 







■L 

,fc«$;|"jT — Isff: 
•■•..ol!^;jt)^-"!3 ■" ' 



1-15 j&SiSi 

j a ,J\ f iJlP ^ I^HJ Oj^J (I)! t>Jo,J (^JUl jJo~Jl s.l_p~\ l_~£ •.&&-*&* 

.Segment — 1 ti^, UJiip J-ui.1 (Jul. jjlu iiu* (j^J <oi JUl ^ .ju'U 
J — «Jr (bitmap) i jr * i$\ t\*& ,y ^^ c - None jjh J* ^*Jl 01 :Nonc 

^ J ^-,ty J-~£jl L*~j jjuj yU. .yuiS/l J~£Jli tLji. vi<-«i gjDl fiUallj tJf ^il 

ll$ — s -t^r* J^H y^-i (^J—^J t/Vri^ 1 UH) t5 iL *^ ^'J •>* ^ ls^- J* JJH 
f * • f 



-iM- 



5^Jlidl oN-A*il 



j£<£- < j~~'\j>~\ |./»iill 



js-, j — i ^Sfl ,_JU5\ Dl :^l J^-sAl £ (fj (15-2) jCij .Sj^l J^ 

A15\ **** J-.lT JS^ 

(, li 3^1 yiUl sjJrl Ul (^iUj lit ,^~J 50% jj< A4S 4j Ja^l *jj-| L_^ 



■^ 



;l. 



a j — i j| j — pi j^Lc jjj'L" jUU I JA -J j£j : ( j jjJl j^y) center luminance 
l_J 50% ij— tyj 5j — jjl jIj^I ^ 50% dike ^Slli ^^S^. i>jSj SajtJl 

cSJ 11 £j"U)l Ojlil cu~*i tjU-1 IJla jj& c^jj- aJLlJ JUhLidl (15-2) j£-i 

ajj^—i Oj £j 50% ja Jif cSJJl 0_^1 Ulo g-jbdJ ejj^ Oj£> 50% j* j£\ 

J — J-\ U — » >«^ <3l» (Bitmap) l jy *> j*Jb^~o" J& j. IS1 Ul . jy^. J\ J^uU 




< \ 

Ml 



■ 




• •ii! 










HBj^ : *v*' s,r ■s.yv- 


i.-!*B 








,*■*« 








Sri 
















■i.-^fe-T- i. VlMB 






HHf 








■I'':.' 






■B^^^"*' ,:! 






^-v.- 


'X* \ ■■'■"'' '"•■ 



enter luminance 






enter luminance 



2-15 Wl 



J^U ^ U^ l Jy A Jj> Jjjj 10 <-_ ,y oaf <u*J :(Blur) ^^^JaJl 
(15-3) JSL^iJl ^ LLJl Sj^li .ojjUl Sj^l lJI^- ^ £^. ij^Jo ltjLL^ 



-iAo_ 



CjU jkail L-ia jll ^iuiL 



JjjuC (j n ni ~> II (Jx^aal) 



» .1 aJ 01 L«LC xjkl-o ^j^aJslIJ OjOOl <U_JiJl il)l i^JuS^ (_$jj J^LiJl ,j-jii ry iJLLwJl 

5 . 1 „ . i , v.->-':U «_A j^ojJrl (!) «5\J jjjy' (J-ktf, .yaliM <_iL^jJl A^>tl^i\ JLiP 

j «ji )l J J *-" J"*^! ■ jjjr\ 0**** Wi^ ( j :^: ,u (^ Oj_^vail ^LJIaj <Usr_jjj M°^ 




.\-;^Jti 


^^r* 


iSs**^;" 


V— '*C " ^ ..-> 


■^r~£vVjjjj& 


^,«jjaf? 




Ik.- -biuret. 


.■■ -V-: -SB 








^HmSM 






|Hb|<^ 











3-1 5 JAAS 




lifrgfe rical 



4.14 JsLUl 
-IAV 



s^didl o^Juil 



j^S- (j^lil J^aiJl 



(15-4) j£-i .(jjjJl JJUjr.^liLl ^.jJrl fUAs-l jup (Tile) jl>oJl ^k-J V) 

Jai J.I JjaU ^ :(iji»-jl( ui-^jxJl ^lo«uol) Use existing mapping 

dJ — SJ> j-. ^Jb fLbti~,l ^jjj (l^I*L4 *z> 4jujS/I yjM ^J^- c?b Jj*»U JU-I 




p;aha : r^^-Vf / £ : > 1 
tile^2x2 ^ 



spherickiii^i £jJ 
tile=2x2 



j\j-i\ iSj—i (15.5) j£i .(UVW ts'\) jjjJL (^dU j^l ju^jdl ^Wl 

.3jLL&i (Tile) jI^j s— ^ij ^-jj^ '"jy^> 
' * " 

.(15-6) JSLsJl j US' Sjj^T c^ytf ^ jt (Lofted) »Ju^ 








jjujS J»« 4jW .iik. helix 



6-15 JS&II 



-iAY- 



jU>^B L-jM ^luL 



jj&C [ju-aliil {J KfiA.lt 



U ^ ^l&J «Ju*»jdl cyLlJb-l Ja*U ^ JjLJI jLsU f U*a-l J^p raJa?^ 

^r M) Lfjjf yj** c£y. (15-7) J^A .^ij*iil j* ^J 3 - 11 '-r^- J - Lr J=>Ui*S' 
4.7, L Jo CJ\5~ 1i\ jJaJ\ (jiuu OjS'i ,3** t. £-^, ^(A*-^ jvP ^LL. J^jai (^s^cLUl 



HI 



H» 










itro(i[]tli 



Jjl-*.. Ji «4 ^i sg^l jt Vw'jil oIjsJUJ J-j^L-i i^^dl) (Decay) 



-iAA- 



Using jL>- ^ OjUJb jLjJ-I IJL* J^p ^j Ox^ 1 Sxi ^ ^ f ^j' c^*^ 1 

.Existing Map 

LS _JlJb-^U Jaii j50j jL^'Vl jyu jl^l <*J J^-f jvi 4iU (Existing mapping) 

OjS «jij rti JbLl Ul-^jJI f- y 01* i_pr_jil lJljVjJI £• J**Jl -L^J «(U) J J ill 

^ h L .~ j\\ ^ Ijb-'yi Jai* Jb4 *x» <ul» Planer jLi-l flostu-l „u*i ^y^ J^-^ 

. JjS/I iJuaJl Sfrlji ^, <uli Cylindrical jLi-l 

.SwUp^Ij iJ_ji*aJl ^ a»l ^s ^i Spherical, shrink 

.j « tJ! «-• i^- JS_jp iLx^u jjjL-JI i_ju«^j ii)u «j^>tijl j < , j)f a'» ' ..J IiASvAj 

J j ^ j*^ <Ju*3jj" j-Jsj" ojjl lij -.ij^-fi^ (JsJaJ (Apply mapping) 

jjjj-Jl Jj *, JU- jjtt *1 ^-J <U^ jU-I 104 Jjj .1* (W) jljSall J^ 01 

(Map) ^ W^l .ju^jJi tjLvaJ Jbrj oUW-l fU-u y> UVW :ilb-%> 

3D £L_jdl |_*y 2D fJbu -. Jj^l ii~^ c(XYZ) fUidl j* "5US «JJbst _^i 

y^ Map Sj^Jl 01 ail. W lill ^j W=Z <Y=V cU=X ^ Jj^ fcjUUT j 

.(Jl^jJI «Up J-Jail ^t^Jl jj-^ju 01 ^ t ^Ui Of JUall ^ <Gl S^J^J ? 2D 

c5 — Lp 5 — j^*/. ^ — a jjj — !l J^jw I y*^ SlibAl oljL^- 01 :olilil Alignment 

.UVW mapping Jji**1I ^ ljb*i-Vl 

.^l&l ^Ip r jJrl «,i)*> Js- J**i :Fit 

.jft&l jS> J^ rJ J-l jT r ^Usy :Centcr 



(aspect * — jP-LJl i. — ~Jl (^Ip Sjj-^ail a^jL^jJI oLJUs-'yi aJuUai. : Bitmap fit 

.ratio) 

.^Ja^ty £* yj^\ SliLi :Normal 

.jA jilT ^ UVW oLJU^I J* J_^~JU : Acquire 

jl (Look At) («^>^« ui*«^ jjj^ j-*^ tj^ ~*£ f^~* ?j*"j ihJ^ ir*^- '.&&"*&* 
.(Space warp) fU^tu-l ^ jS\ ^J- ^m ULp \\& .aA& (Path) «S^>^» 

li_»j 4j_jJJail J-^>Ux)l jJjJl J-Uj. (Ja«J SiJi (Mesh) ^fCjo j»IJL=ii^*j| J-^uij 

jt tessellate <— Edit Mesh J — i* (Surface) j^l ^k** oLkv ^ ^L as 
J j — «-c. "IpLjI J-^Ai 'V.j-^^ &+& jjj^ Jo*» |vi 61 a*J .Mesh smooth J^j^ 

. 1*^41 oUJLJ ,_/Ljb^xJ tiilij Optimize 

dJ — iij Optimize Jj — ** j jj>!l J^-« Jjo <f U^o^l ^u'U smooth J-u-« 

— Mesh smooth \<^j?j&-j aJUl oV^uil ^* jjjjJl J^uc.JajJI j^p flJbw-.^l 

.smooth — Optimize — Displace 
: (Noise) JU^JiuJl JJumJI fU\Wi «d f _t_l 

^ia *j ^ j 1 j £ , t*i5^> .JIjJUP i—jJLuU rt_A-vai.l r-i «-ojJI (ji-iLsxIJ ^AaVX^vj 

. L« /rfJj *5j j jl a^«i*T <^jj jji^ v~ jh^» (V^- 5 'M^ i ^j^sr 3 _f*=>Li* stUioNf 

_)>jJrl ^jlp <UukU 'iS~ j^~\ y\j\ Jijb tf- J^Jii.1 I^A oljuhj jvS^xJl rt-Ii Lx-jli>J 

Oj_5o - j .aJbM jjii Jji. ^Ip yiy^Jl ^jV 1 jiJie.,»^>^ :5uLiJl (Strength) 
a J — Jul) Uij t-I/j Sjji J^i .Jb-lj^l Lg-j ti^Jbi ^vjl L$_^£uiJl AiL^ii jj» iJLiJl j^i 

.Seed jI^Ij Scale ^Uil ^l^ij j^ 1 s— >• "^* 



<*jUxU o>Ma*il 



tT-lA-l JvaiJl 



i_-y= — -^7 (^jj — )l JS" J*£ ^>-lj jyi OjO^j Scale l j j w' i«-i A-^y dUJJ 
ja — ?tr csy, "il (15-8) JSLsJl ^ ^jl-Ji J^Vl J^uil ^ >1 dUi J> Jlp 

J "J' i3 cSj-^l *J> ^ ^>>^" L^JJ> jj^t <>./• s-r^ ^JJij t/j^l J-^ 

AZ\ jj£\ *)U-l * A* j jj>j 

.(Sine) <£>?*■ i£=^- cW ^ jJaii 

.(15-8)^1^^1^^ 



^.*|fi[«.lttiT| 

I* Hut 




8-15JSA* 



dJ — 1-iJ .Seed a*JJl #> ^ U ,4^dt ^ ^>^JJ *J/f\ ajioJi a^j\ ut 
jw_p us^iP 4^iji :lLp a^Lit. obiis* *lk*V anij- ai-> ^ ju^jji a ju j^ 

■^ -H* j>* J> <> ^IjV 1 ■*** o 5 ^' a*-* • W-**- 
^ >ai ^U Jif UV t,L fc ^ liiliLjJij iJiy.1 j ^Ji ^jjji 01 .-^^l. 



— Ml 



dlLa ala-ail L-ia_j]| A 1 > nLn 



JuiC (jju»laJ| (J>«n4l| 



J_^ui 01 v^j .jj^I J^ J> «> SxiJl yl* ^j, ^Ull jjjw (Scale) 
^^Lib f tlOO '^ii\ **■ lx^ j*j ^jji ^Ui J& J^ U^ ja jULi |JLa af 
<*V„ «»J £*yj 'a- 1,1 J 5 ^ 5, £^*Jl yJa«i JUbj j^J.1 WjJ jlai. j*J&„ k^ 

1 ■■« ^ (jr 1 ^ d^. j-^- jjs*^ Ol« jlJ-l to* j^ ^ L.JH& : Fractal 



&-&'$ 



$ :u«ll ^UjaxJl ^ id* j (15-9) j^Jl ,) i^jj ^ ^dlj .^uVl o-L.^1 
J5L^ julsJi IJA JJU 35>^. rj ^j jjajj ^LiJl o^ .Max dj J\j^*i\ <Jo«lJ 

J J *■ J> L5^ ^^y fi 5j-^dl jt kyjj.1 ^jJaJI ^feldl 01 .IJbr v^^ tfjJ* 




;^)" SfealKfrnrrti : ^ 

nra«ihnflAA'| u.u " ^J 

iiHidUuriv.rsTi »i 






Y|u.u ^j 



d fc*lSj| o;o" 



otlon: ""'■"" 

- ■■ 

i «c.- . i»» ■ 

9-1 5 d&l 

\1\ u^li ^l j^uli ^^ iJ^i- ^ji ^jji JJU( ^h£ iQlj&ll) Iteration 
ol^_^ 9 (/ Jaj U - \10\ a^aJlj (SiW Jjt y* yflaJi ^1 ^^uil oty M J*iu" v 
c — J j u — * •*& j 1 ^ 1 * il O oS/ Sj^ 1 (Meshes) ^LiJl £. ijj*. ^ .^^.t 

S-^ljil cSjiJJ ^.jj^e- .kjlj^iu ^5okl lc^.1 ^Jb- Ja^. :«Uj**iM : Roughness 



oJlldil o^J*i1 



j~* 



i-t (j-vULl J^ill 



<*— -* (Scale) ^ — tail ^ijf J^ Jj-uJ^ OU JaS* dJU-iy: ^y.j iJ*4_j> of cj^jf 

.eJUJJ aJts" o_j5C; i_s_^ (Noise) ,^>«i. 

_yji =T OU dJUi JJ> ^Jbj ^l^yJUxll JjUil AiJij 7^>y <f_) iiU* (j-J UJ* 

.f.1 — ^L. cjL*j dj £^j -uIp i^^*^ ^_, j-m)u"j (Seed jl Phase jjkll 4*J 

tT 1 — t^ 1 j*— *« ^blJ «4 -IwJ L- Lc <uL5^ _^jJrl (Scale) ,j-UL. jjjj oi 

f_j -j Jt^j -s-^-o gJl cij^i «Ul jji. ^.jJrl jjjwb-j .1*. Sj^JIj (Scale) 

jl — J4 flj^j; — rf | ^ J^il \1aj ^y. ^Jf-j y,yJr\ ^Js- <lj^ J*aityli ^j*^ 

■jj^ J^ ** J 1 ^ j^ vr-i c?^l Seed 
.(15-10) J&Jl .JUT'a^ 



JSSiWsi 




>C6s^S 



10-15 d&l 



•Strength;——- -— 



x- nn 



i 

Z;|30.0 ||j 



pAriiiiidtiun.' — ■ — — — 

^Animate Noise 
Frequency:[fT?R "f*j 
Ph flSfi -fO— lg 



—Mr- 



(Animation) *— 5"y^.l f^^J 1 *jj^ j*^-^ Phase OU oj^ ju«i (Animate) 

Jb -i-t j — * **kS J^J 4jU JT jjIp (Key) aT^-l ^-Ixi* /w»_^j oj^ ju*i 

(Key) < -«UpI ^Ll. ^Juvu" d\ O^l ^Jai^ (Active time segment) <_?— il 

(Track) jl — -il Jj>U ^ .uli Animate J^-\ j*£ oJJl lil_, .Wixll J>JIj 
,^ly^j "^ JUL j ^Ji\ a\j>- &j>^i csJJl (Track view) J^-b 

(, — & Vj (Keys) ^j'Ull J^j j^ ^ 4ili (Animate) jJ^ *i> Ujup L.I 
dJ — li *i)j r*.j ^ & ^ & j>o ^y*j tSsjlaj ^ Jbibj (Track) jt~A\ JaV4 
j — jljil jIopS/I Jp aT^^ f j^.j j^" jSO:, V 4jf ^ j .(Play) jj JLp ^aJL 
.(Phase) jjb J5" *p^. ^ yjj j^i Frequency .^>dl 

j_S (Jlj-ijJl Jjuil cjIjjju Jjj^J ^jj^J.1 ^y*)\ JUjOvuLi j»Li!l jllp :3Ja?-'^ 

A UMw.Ul_j j » 4r>rjUU l£-j*J>Y) Ease flJb 5 *!^ 45"y>ixJ.I f J->"jJl *-*-,aJ' u)Lj V^jJ 

jSL-io ^Ij-ioJl Jjuil jlJjj' j^i Ajyj .isJuCA ojL^»xa> j>!aj^u»lj jl (Key ^"UaJJ 

,<b-b« c— «J *S"^J-I (J ^-jI_^_Juj«JI jl^^cdl aJ^jii (J_pr 

.Active time segment iSj^^> 
: Wave £j*llf Jo** V-1 -1 

(J \ <o aJl^-i « J**" (J jJ 3 (J^ 1 ^itfr* ^ r i A tP^^i Cf' v* r" y^* 1 u^** "J^i 

Cj—Zij jfl&J Y jf£ Js- y^ljiil J<-^ Jjbdl II* J^" j^j .(15-11) JSLsJI 

.3^ jaSjI JJLr^ yjir*? jij^l *^' C^ J *4ir*'S' iLr^"' ("^* 1 '^ 



■l^i- 



i.aiJ.1 o^Juii 



yUf- (j-^li-l JviiJl 



~u ...i i ^ A^^i i^y gJi HLA\ jf- jyJ :(^rji.l ^^j 1 ) Amplitude 

JjVi a_^r>i ^L^jii .(15-11) J5L_^Jl j,-^. .^ — IpS» A^iAi j UT VI& 

j & O^-iv I ->!>al) j^^i j^y ^ ^•_A 1 ^^"jL. (^5^1 (Amplitude 1) 

.^L-J-l a ^ JU-jil ^Ujl j.ji^ (Amplitude 2) ^JLzJi :u-^i! ^yzjj .(jfji 

>L5 iull jj'lSCll ^jf- y> Lib 0j£> i^jil JojP- oL Ja^-'i/j 






i~^SJ 



^p^i^^a|t||«^ 





• r'^.-^S'.J r»"-ii">-'.! ' 




11-15 JS41 



'.>--"—*■" .^ amplitude; 1 




12-15 d^ 



CjLa al*-all Lkia^>ll 4iuiLn 



vie (JlKll-vll ^J> «-»*>ll 



\^3jS> Jjia l Js- oJj-ljJl i*-_jll 'i^-JS 'i^j\b^>\ 

,3 bS ^y^l j^y ^ jc^-l £ ' y 01 . jj5iu Nj ob^ V o^-!j t^>^ aJLiU <J 

I_>,JL1P Jaii ^^ 0j& AJlSJl =U-_^I £_Lbjl ^ ^1 ^liJj'b/l 01 J .(15-12) J^iJl 

}L_£J j ?">! d-L,/ tfjt (15-12) .J^LiJl ._^U ^jP i^-j c3 jO' OjS^ 

L g.., jt cjU-jIi |^-i oh a»l— ilj (^>^" :(^rjS.I djk) Wave length 



jj- 



C — ^J 



■00 

Y jj *i l J j t. JLp a^jil SjjJb ji ^Syr.j^rip :jjWl : (Phase) 

j.^. jLjLl IJLfc .J 2 *^ 'iS'^pxxi.l f J*«^l JajC~J (1)1 Aiy UOl*- LS kxi.l li-* fLlsW**! 






j#JB«iS 




»"1>fe. 



, ■!**,* r^c 



<*- 



13.15^ 



-m- 



a^jiidi «^jVa*ii 



!j~a\3-\ J.,fnlll 



> tiJl S" lil) b~ii Lu* c-ibtJ ^r_^il J*k- j^ ,^j:_ :cil?«Jl :(Decay) 

dj & oV f jfo" cJLaJI pi 01 .(1 < cJlT lit) U-ii U~i a^-jil j^^a; jl (0 



••L* ISvij <t*v> «i tUL)ju t j^jjJ-l jTj /^y >* c-jU'tdl jL^- j^y* 01 



4M*a-J .cuiUhdl jU^- flOsj^l «fli ^ (15-13) J^LiJl ^ Ji-Vl JLfiJ.1 
(15- JSCiJl ^ ^S/l Ji*-iil J US' copLuj ^50: li Ij^ oljii> dLJa«j jh-j^I 

.oU^il Jj^j 4^-jj ^.jJrl ^jJU cN LiJJij 13) 

Jj-«*ir /J-» 4J& o' "r 1 ^* tf : (Ripple) ^h'jJI £»«UJ Ja»* t-1 -1 

J -tTjJ rf ^ js\ l J^\ i*jy)i\ ^ tfjL, j&j Space warp **y>A ^= ,y 

-L-*^ yjM £ J* Cf ^^t LfJ^ J^-^ i^ 1 V^ -ta^! lit (iyiJl ^Jj 

J «, US' ^lj jy t J> J* ^ J&u, 4.UL.J a" j^ (15-14) J^JI J 

f:^lteiBJ;por~:|; 

x'M.ffillfloT'jJ' 





14-15 dSAl 



'.I-ll 1]'* "'' > ' <->^)jl AlLilli.n 



Jjjic (Jiml-^ll Ji^ftll 



.(Wave) £-j-3 Jju^ 
•0»l<iJ Z j>l J> ^ Jjbdi li* J^, L^i^sii 
•X j>* ,> jJjj : JjSll fcpjll ^liijt : Amplitude 1 
■Yj/> y>. :laJteH ibrjJ.1 ^Ujjjt Amplitude 2 

.(oljjJUl jl^-V ^J 1 -^ > J^-io ^jj,! ^uu > ^JJI) (15-14) JdJl ^ 
c^ — f U^j oU-jii i^oJ tjy AiUAL j^5C^i - :Sj»-jll Jjt Wave length 

J_p=.UU a Tj^x. {.^j jjjaj p, a^j j.Ujt s.ikpi ojip :(jjUl) Phase 

>fP CS %*^ J^> jjJIj ^ :(CibtJl) Decay 

>0 yuJl JSd ^Ip ^jj^l l4l jjjj Utbj .<U3U£ 1«U> Cj^y. ^JUJ s lU (J) ^y, 
ts^i ^ 0^- Oi^ 1 ^ ^jSCj L>t f* £ J~Jl J-L*»J ^>JUi. j£jUj Jjuil IJU jLoC^li 

:(Free form deformation) :FFD Jjjl* ,»' -^ " -f 0-^-> 5 

(Lattice) hj*-^\ aSLiJl i-^k* aiUS^ L^ ^jJbi * t^f aJ% fc JjuJ.1 IjlA DJ 




cuJl_r lii Ui (jTjJUl JL* Jjuil UL» ^>_ .(4X4X4) (3X3X3) (2X2X2) ^j 
J j JlUJ » J^jy ^>-j c (Spline) *&&■ g- J Patch Wj j\ (Mesh) ^Li 

5l < .»U « ^ i bli .M*^l ^% l Lfclp JULiiil ob'l&l 0j& 01 i_^ JLsr jCio 
.yja««> (jSlS' j^l jl da-v** Ja^- aj^ij <l)l JjU 1 L»-Up j^Jaj 

4^. ...j. i)L$i 4ja-~j Jo*l.l IJL* JJ ^ cSjJJl jl^| Ahjh 01* loJ.1 <^-s>- a* 
^Ja — ~Jl J j — >■ £j>j£ (Control points) ^J- J*UJ ,y "^y (Lattice) h j*j> 
i ^-^-> 0j£> 3jL«- ajjuzJl &\j .«Ja*Jl oj-i^j j^SCsJl Js>Lu ii^ l«ju*i (Surface) 
jftafl J*UJ ej f Jjuil liA 0^ c(4X4X4) FFD Ja~ fUsu-l jl* (Bezier) ^y 

f-j i { ^—>^* 0^ ,tJ dilijis ->j)l Db)aiJl Lo-^rf t(Slirface) fda*Jl) 0LI*adL" 

< — si *L&-l< ^>Ji Ji, J**. (3X3X3 FFD) Jjl~ .olT^s Ujl* (Bezier) 
h a» ,iJUk (2X2X2 FFD) Jjl^ L.I .SJb-lj aki; ilu* 0l~k-j j^4 tJaU Jju 

(2X2X2) J Li !te»i l«vf ^Vo*il ja*, Jii; FFD fUs^L : aJa*-*>l« 

.Wave Jju^ >t ^ (4X4X4 FFD) Jlij Skew Jo«* j$s j* 

cJl » ..a>-Ij Ov*^ /"Jj^ c} L*jLil j**?- iS ,>»>u cjV Jj«i,l »JLa S_jSj «L**I d)l 

u — *-'" l^ 1 <£j*^ ■'ij*^" p-% »-*_>*"■» (Lattice) i^n-ill aSLiJl (Scale) ^^ j^ 
a^ — ill a*l — i) ji^l y> (Only in volume) J**- of lilt l ij *JiS\ ^LiJl s> ly 

.(15-15)J5U)I^cSjLJI 

u • {£*. iS^j (*££ &£ tff viii>^ Jj p* "*ij*^S\ aSLiJl ^>- JjO^ 01 

j — . JLlJI jij-idl ^ .olf-liJ^I JLp jJlJl djJo, cjiJ ^ ^>^i\ !>[% dkj£ 
All — I sLSdVI Jiyi ^ Sjiiva Aijai 3jyiJ. Kji ^LL. juij aJLo 15-16 jCxJl 

.a^icil JaLid) l*J IjoS' mjLJI JjjJI Ol^i c vertices 

J 2 ^ <y> Wyj ^ ^i t^^JJl Oli j\J~\ ii» j^ ajip ;Only in volume 

v^ 1 >. {}A ^ <sj ol ^jk«jj <(Source volume) ^Vl ^_l>ll ^^^ ^1 

5 >-*^ j 1 ^jy<^ (Source volume) dj&s Ua^ .(Source volume) jU Jlp 



CjLo oLuol] UJa J' 4 ) i n 1 1 n 



jjuic- (jii«\-%)l (J i <-i<il 



^ ^jlil fby £_/ UJUp 



# QHv In Valuing 







Jsi ^Sl^^i^Sfip^fe^v 



,.„. .„.„ . * OnDUnVoluwfr 











**%$ 



16-15 JsJU! 



^;:.a,.-'£-,,^j;„.I-.-.{,;, 
S-.iV,.:jl,.. :/..-"* :.4... ; 

I « ^ « • ) (■ ■M. / llilllillw j«m 



> . j "l i — -■ — -*- ** 



.LIU- l$^>y=- ^ V i^l jj J&to f£»Jl J*Ui Jj, c-jL^f a* ^Jl Jtf^l d\ 

.(Lattice) *>y^Jl iSLiJl ^y. jL^ j^ JiJl ^yaAj ^"Ul ojjdl ^yi ^, 

s,l — axil j — jjJ- cUUSC*-* (Lattice) hy^\ *£~*Jl ijJL4 -las 6f i_J>y i lii 



r, i >r. ..^ 


1 


,'*,): J 




' 1 ' ' 

••■'"/ '1'- ■■ 1 r 


< T ' > : ' l 


1 ' ** 


( _ _ _j__ 




JEM 


\- t 

I"'"" 1' ' " 
f 1 

t - r 








IM'm?MJ | 








'i"'"iiiai 


*--- 






• 



.liLJi a-^ FFD Jjl— « j~k? f (Vol select) Ji» o^Jull j&.\ jJ*z ^j 



■o « » — 



S^Jiill c;^a*il 



^UU J^tfi 



tf^-^Vl oVJL_J.I JJ ^ ^^>l (JU-I *lfcW jl~^» cjw M» FFD Jo*ili 
^ ill iSLiJ! ay*. JaUu. FFD i>l» (All Vertices) M jW^I ^* ^j 

j ip -i^&. .oVa*il u *a$C ^^ j^o- J^ £*>_# of FFD Jo*i ±fs. 

r _ ? __ J j ,M1 c^v>j oi FFD-J ^f &% rf ouT ^ (15-17) J<^ 

.iJjjl^- jjIj t)if Jb. Animation ^ 



a£.. jtJi Lr Ap- < S">JlI fy*J\ iJL^j ,|^>«sJl i»UJ ^j^— J^ jl (Lattice) 

J^_^- i^iJl aSLiJl dL>£ ^ di5oL L. IJLaj LftjL'Tj ^J\ i»LSJ ilyi h„j*Jd\ 




18-15 JsAS 
ijiiJl ^Jbw-J i_3_j~i As-b^ Jo»i,l loA (Space warps) ojltflSol ^t^as ,^-j 

.SJuLJI 



J'U 






^L_^l. jJy j^SU ak* ^ Uj*uj &J*. JT oi» >£ Animate jj 0^ L.ju*i 
^^p a ^U p^di J,uu ^ip tfj^ ^ yMj j^ oi (15-18) JSCa .(Key) 

es— ^ ^r"^ (\>*"J <i^" ^V ^"^ ^jW^i y FFD Oj£. Of i_^£ .iJJJJj 
f 1 ^^^ t^j-ill j^l) Ji* ^>y^ J^ U^k" j&i. ^ ^^ Max £ *.UiVi J*** 
i$ ^j—^rjil cjI — ^.Ull jyuli. Ji* jt ((Edit mesh) <J5 ^_pr_>il Affect region 

.(Edit patch) <jjji 

^ ^Ika .Jswi (Mesll) ^-i cjL.jL^ \jo j\ g£ of o^o^il JasJi jSo:. 
J^^dl Ujli J Max J jJIT JT of (JWI ^ (Mesh) sO Jl J_p^j of jrt&i 
(Spline) 4_Ja^ j\ (patch) v*j £JLr JLp o^Juil aJL* j~kv ^ (Mesh) Jj 
4_;f ^Lj .o'i/o-il ^oC ^.wj akiJl ^JLb" ^ (Mesh) aSLa J,t Uyi o^ 
o^j — *ll ^J — SC l y*^o fr*jjU ^^0" of * . ^ ....a ji*iJl il*-p Jlic- jjjji iSU* (j^J 

.(Patch) US/* jf (Spline) -k^T ^-l&L Jjw, 

$ 4-*.^ ,»u_* J-dJii ^i* J^wu : (Optimize) .^nJii J*M*lt 1 -T^ 5 

C ^J iX ^Vj (J^ J4* •jit^ 1 <riU_Jl ^rl*> JiP Redraw ^^l : M^=- ^W 

.(Thresh hold) yuJl i^^ UjUyj U SjjUl a^jJl 

0v-^ OjU; of ^ku-d (15-19) J&Jl t) LT (Displace) _,f (Mesh smooth) 
ActiveUnactive modifier toggle C5 -Ip yLJlj oJl«jj Ajjkr Jj Jjuil id* jjiL- 

J j — *il J^U ^ ^ISQJ ^Lu^/i ^^U-l aJLjo ^UJI Sju Jjki' L.ju» :£ : wJb• 

.UiLjl olil^p!>U SjjjJJ (Esc) £-15a* JLp Jsii^Jl ^.ki-.J JjLJ\ 



■ o,y- 



i.juJ.1 oVjl>J.i 



jLs- ^li-l JvaiJl 



iSj =4 *»rji £« <-Jlj>- 5j^j iJ>^o' ^Jl a^r-^l J& y$ :Face threshold 




19-15 JiA» 



£. — » «_ily^ 45"^^ jjiJt o^sj-jU (^Lt-Vl i_jl~J-li rti^i" :Edge threshold 
l>j_5j gj_)l <_il_pJJ JLtl! JJ-I Ja»j jU.1 IJLA \1\ V*I>VI **-aJli <£/*f **■ jf 
Face jL-*j Edge jlJ- aibi ^j ilL^i (15-20) J&dl J l*Tj .^^Jd ^ 




20-1 5 (jia 



lllLa ala-all LkJtajll Timlin 



JjuaCr (jiixil-^ II (J i «-»j\l 



of s £ <rJ j , " ■> ' ^^1 j£iJl JLp JiaU Of Oijf lils AiisSt £?& (^Ja*; ^5l_j 

J_>- J viif Jl J*aJ t)f ojjf litj .I^m^> (Edge) 4il*JLI yijJl :u_jJl OjSC" 

.Ia^I ^f^ii; (jvajL-JI ^jLjl-l Cij>q 01 i--=**-i apt-jU jJ^ 4 ' 

3_^ij Jjbdl jb'T Jij,- \1\ i*jA\i M\A\ oj>rji\ JS^iu pX^s :( ) Bias 
l_JUJl j^l U^ jupUJI Jijj (0.1) ^ Jit k^^A\ ^aJli dJUJU .jyb LA ^ 



.3Jb-N cjUjJuij ^LaLI 'LilS' c5ji i)j£ 




f'^-j v £dg» Thresh: 



; * '''^^'^0i0'- : 4^:^*, ■ : i "- ' -' Egg? 



ffljif: 




21-15 JSAI 

(0.1) ^--i.lja'ill U^l 0} .^4U1 aSLiJl JL* Bias jjfc ^y„ (15-21) J£a 
^r^-J I — jii ^Lt Ujj^u" jup v-«j yJlj aLykll (taper) MoaJj «._ pr . J Ji Jj y 
.^alJ HjjL-w. Bias a*J O^Sj of i_^ (|jS *^f ^f J-*-* 1 ^jf ty o^j 'W^j 

of c-A— -S* (/^ (15-22) J5^i .J*vsUJI {j* ^\j<i\ is^A\ ^^4 (Render) ojj^h 

f l — Jdlj L2 ^ f JjuII LU fcj*. oblJLpi, r Ul ^ LI j^ 01 :L1-L2 

a — l*s- f^j~*i \JJ»j .^Up-^I Oy gJliJl kjjj JUjUil (Jlp JLpUj tir^f ^bUc^j 

.^-i^o-Jl Aili^" jt^. LoLiJ\ 



-o.i- 



^.aid.1 L=j^a*ll 



j&S- l ^j>\3A AyaiJl 



•A 



^j Jt^iAl *& d *U*1 *b*l jAj 



J i .^yi ^ j^yi ^ «bJU ^-J^Vl JjW ^ dU*£ :Max Edge Len 
^'fc ill i* $£, jUL! i>_£, L.JU*i .Ui,f JU Ujup UJ^ j$U. V «_V-I cjrf 




.Sa*54 «j=rj ^UJl <--i*^ *^>«Jl J^ ilopLJ Bias-J i*J *-• <|> : wiJl 01 
6jl_Ja ty— Jt-S/I J^-l 3JU*J UJ jJUij 3Jy y 1 <->lj^l J«4 :Auto edge 



■khMimmM 
























t --v- > 







^iSSs^5^*?^'r , **fe^'*.*J!!*-*i 



23-15 J^i 



o t o_ 



(JjLaj]x-<ul LuiajJl A VuAui 



_)juic. ^Jii.airkll (JjuoJUl 



i_jj\jjl cJlS' lili iFace threshold VIjlJI x*^)\ ^ <-Jslyi iS'j^lS aj^jjl *i^l_jJ 
oj «-jJl (Collapse) 'hy-o ,y ^£ Uj^ Ai*- -.Material boundaries 

.l&j&^jt HojoUj Sjj^aJI l^«L«j » jjwJl .3 J^"" J^^ - 

jLp ajail^lj l^Lj'L^I ^ yii*Vl JjM jjw OjS^j : Smooth Boundaries 

LJ^i lii uw^Jl ^oM- 1 fJ^^J .(15-23) J£a (Collapse) JawJI ^ JsVl 

< j ) J j «Ai o\i\JLc-i Jlp JjAiu" (^1 O^i jLi-i \Jl«> yJi£ Ms> : Update area 

.(Update) iJ^j^>xJ1 jj ^c- yLJl ^ ^- o^iJ.1 t yw3 j^Ji; 

:(Mesh smooth) a<\ foM p ■}■'"■» Jj*«JI f J.iWi «d ?_f „^ 



rs __^iu tjU — Si ^-iij .(Mesh) (^-i ,yi& ^U)l yjjSl jjjo; u\^\ aj.oS 



^ ITEttASION t ITERASION r I1TERASION 

ii iifi i i i. ii' i i . i i iih ii ii i iii .iH i i i Un ii ii ii i i ll m il i ii ih i A i m i i iiiii m n m l iiiiiniiii i i 



to 




Not eliminating etiflos 



Eliminate hidden edges 



(Steps) olj y~\ iJiP obj U«J L.US JUtLSw. aJUJl »jj» } ZJ^Jla n+Jhi .-it^J-l 

.(15-24) j£iJl ^ U^ (Spline) ^ J (Patch) ^j ^i^ 



-o,n- 



oJLidl oV-ull 



jLS- ,j~«Ui-l J.,^l?ll 



f «ji*l*Vi ^<1 «U- JT a^-ljL vL>l *yrj y^-i ^ d^ ^ o~& x*s 

.(15-25) JSLiM J ^ .gj"UJ\ s ^.Jl^j" 



FSapPfigsisSl 




25-15 JfcM 



J 



(0)<. 
J(0) 



.iL?- TT^J 3jjh""« i-il_js- flLiu^» JbUar Jiisja-* J^Svijj (!)Uol 1$ji* 

<ju*aj UJlTj jIj^j J^i t5^f jv-jcj aJLp js^> :(jlj^sJl) Iteration 
a iujf iJipUij (jjDl ^jlp 0^ IjJU- Dj^j" of iiAip tilJI) .^T (iLi rt^J 

> JaUo- 6f (j^ku^- (Iteration) jl>^! J- 4 ^ijJl ^jL^I ^ :£*«^ 

.(ESC) £\z*w JLp -WJIj U**JI 

— »jiJli .aJUo^I SjjJJl ^ cSjJJl s^ljl jlji* y» :(5J-iJl) Strength 

>- f^- Of cj^jf iil dJi^f t^ji (15-25) J5Lij . J~- Vi LLk WLJ.\ f_j4 \1\ 



_0 .V— 



i ** tl a jliL.aH LiJa_j]| A \>,i)lui 



jJic. (jiUiliJI (Jjuraflll 



(Collapse) Jfl— ~~j <J>\j)-\ oSl *ijjL Jl£if (^^k*; SxiJD gu ^ (.Ijapj 61 

.(Iteration) jlj— &JI UpL^. £. jjx. J£a j^- (0.5) a^l^l i*jJl 01 

■s-*^ 1 0- tfjl* J 5 ^ W>" jy**" 0.54 :UJUI of c5ji (15-25) J<a 



J— *«*(> 



_S- t— W 



b. JSLiu 4> ^Ul JoJj jJaJ iljll jJL<Jl sLiJl t_^i 

I4 — «>Ul Ov- *i ^s— =>- <-Jlj J-l oA* fOs^Uoj JOxil IJLav 0^ i_^»L* J^-^ J^' 

jJ_at>L <l-JJ *Uj£ JjjJ.1 O^i l--a>L4 jlp J5^j t^> JjL*i,! 1JL* 615" liji .Ig.^MiSTj 
(J— iJ^ "^^ ^^ -(Mesh smooth error) Jl «*l ^ (Active\inactive) aA 

:^JbJ* JLpljiJl ^ of ^c»^» JSCij viL— st 
.(15-26 & (^jL«Jl J^Jl) ui^>! &J&> =lila~ <£f 0} _ 
Jl JSCiJl) (JiUl aL4l ^wuii IA dj£j. Of i_-£ fcU-l tr ^ aT^iAll o_prjJl — 

.(15-26 



0> 




3jJbL| 



.cSjiJl JT ^oid v^^ J5Lio xsJl aJU- JLp y > j^" : Relax value 
_~*5-«-» . U> AAjcil oj*rji\ JUL^l JJ IjIjjJI ^Jb- (jx» jjl4 : Sharpness 



-o . a- 



J £3 ^j^J <J>^" \1\ **Jjlj «_p-j Ajl jiLiJl p£ \0\ ^*-iJli 

^"j 4*-j -of ^ cJi« JS' J>U; :Face-l operate on cSjiJl 

4JI JU- jjb. ^ jisl £U* JS" J^ljyj u^il jjp iJljJ-l J*U~- :Polygon —Y 

»l Jl ^1531 0l» a>i^ ^U«i (t-JtA^I Jju 44LJI a_prjJl 9y i^i- :QuH(l Output 

4 jasj.1 i_Jlj_J-l 4j jj Jbjj V tfjjl {fyjojJui\ lDIju^ *yrj <l)j>J (t-j*iJl <lJ-»^- ^ 

.(Tessellate edge) <-3lj J-l />■■■■.« a^L*) L.Lf *4Li> 0j& aJL*Jl oJu» olj** 

J»U — -^ Edit mesh j-- (Tension) JLsJl JL^I ^ jS'l 6li JU- JT JUj 
(Strength) Jj_>dl IIa Sjj, ^ jb^l s5LiJl jjju>- r- jl^ lJ>Ij=Mj ijjJS\j «j^-_>Jl 

.aSL^J! Jpub U^SlI <jjJA\ ^-jj JuiJ 

f j — kj is — *J d^ <^ 1 J*^ J^ 1 ^ °> i ^ ^ ; Apply to whole mesh 
^'ISJI ^ ^iJl ^U^. j,^ oljlJ-1 »I* j.^u^j" .-Surface parameters 

••j*.^ lK J* &!& ^^ ?#*& ~<*y>4 ty Laj^ jup : Smooth result 
J***; gJl <->\y*li sojOar o^prj *.Lij| ^ UpUdl ou> separate by materials 

■.(Materials) *US"Y alj* uy 
i-il^JJ ZojOs- ojarj frLiJl ^ Iaj^ Mt> separate by smoothing Group 

• s ^' j (•**" ****** Jriii c> iijiw v ^ii >j*.j)\ oy j^i" ^ji 

:Relax (.l».j¥') Jjul* fl.t-Ki m< V-T-1 



lllLdjLi-alS Uia jll ^JjjiLua 



^uiC (J n fll *> II <J> i-iSIl 



•j_P y>rli tjjji\ 01 <-J^> C5ji 15-27 J51A .OjjUf«J,l 0_prjJl (_5ji ^ oJbc^» 

\l«-0\ j»-^l uy j* 5 ^ g 7 ^ 1 ^k-Jl *1U- JxjL (siU=-j^l **J) :Relax value 

./(-l) <— / (t-iJl ijy i-J'-^-^J 

.cO^-f »y s^jV 1 V** j*^ Kj'j^ 1 ) Iteration 
oljj *b p-UuJ^ (.Jb^uJ of o^-i^ 1 "^Ij 1 ^ 1 0- •^ ts^ (15-28) J£a 

. 4,.,rtlaj 





-. boundary 



j..'-: boundary 



j*&\. 



joJl oi* L^jajo ,y> (SjAi\ ^U Ujup : Keep boundary pts Fixed 



jL_jJ-I iJUuj j\y*J oUaP- oJLp J*j L^iuu j^p <>Jxi^» 



t_^>s-*>jj jJjISJi (jA-^ 



aJj^&Jm 



.((15-28) J^Ji l! l*S") alSLiAl oJU ^ 



■o\ .- 



4-.JLadi CJ^JUll 



U~" 



UU J^iJl 



.4 ^-j-flJl CjLjISJ! w ^UoU^- ajyc^a oli j>- (UjJ 2j>j»_yflL« 4p jj~\ oV--l*il 

:(Vol select) ^^»->J) 4ui.f J Jjju> JJli^ JiiiVJ l-VLI 




29-1 5 Ji^l 



MuUiIibi LKauK 




, Jnft 

iub -UB)get|)'..iawo 



I apoi. 
'AmguritpUT 



5*1 



Hiiivivjnn jljjj 

Taper Axl>: 

i | nmwr.-x*-yr , ,-z' 
J?' y^iiiiiiidi/ 



^-—b a — ^.j- j^ji (Sub-object) \*j oiJlS" *l&^ Jjl*1i |JL» alo^l *i 

J J *Ll U* f IOAi-l ^lJ ^ 01 .(15-29) JS^JI JLT^ ^ jf isti. 

^ — Jl J* (Edit Mesh) J:ull J^U ^ ^isJ of ^ Jit S^TlJU ^-l^i «jt _^ 
. ^ Jut Let fr UiVI £Jy. ^ V y»j *liiVI OlSC ^ }Ui~. 0^. _, Jb.il 

r l jas— M ^b4 cjli (Loft ^A J Jjf ^'150 Segment ^JUl ^) <dT ^'l&l 

.Vol select Jo*il 
Optimize — Edit Mesh c/>|a_iJj o_ JlJ r Ub^V ^i£,| Jjjj liA 01 

>r jip Ija; ^11 oljjixJI ^p Js^. _,*. Mesh smootlij 



— o\\_ 



cjUjIxaII Ljb JA aUL 



^>juic. (jouiLiJI (J> <->Sil 



. J»j^a>. flijl oj^>d (Edit Mesh) flJbt^V ^-L^ e-Jli (tAi- 

.3^ LL^si JLjaj*. _jt «Lj*Sj outs' 

jf <* — =tj) y J* -u*^. (^oJl ^Ji\ (£y^ zjJ- : Stack selection level 

.(Object) jfl£Jl j* ^l>Vlj .<yl^ jl Sj> 

f ( kj\ rtJUwi (Object) ^'l^ll <jjL M > JLp frUxiV^ ofy li^i 4av_j j\ Sjji (_sy-~-« 

. JJU^JU t^^Vl oljLiLl Jp JUl ^ oLJlSOl J^lT 

L_JL*» jjl — -Jl fl W^l ^ J^UJl jt-sj »Jl5" i^4 : Selection method 



. JbM *UfciVl y j>jJrl Jx-b U J*4j ^t>- pUsjI ^1 ^ (Replace) JUls-VI 




^jL—oLl t >_jJL* 0V c(Add) jL—^ui 5JU-1 £* UjU\ olfrLfaiVt *LiJ L-t 

4 — jAjaiil ol JLuJ j— Ay a * J.laJ.1 iJlfc ^Jb^iiuJ (1)1 .« . K" -"."> O^VpLiit jjyijL»Jl 

w-lp (Replace) j — «kJ f Juki II* ^ .(15-30) JduJl ^ UT (Boolean) 



-o\Y- 



j „ jj, ^ ((Added) uuJ>\ liJlsll f (Subtracted c > a 1 ^ 1 f « JjVl Jjull 

.-u-LL. ^j ^iUl *lidVI s^- f '(X Form) Jo~> dDi 

.(Subtract) jt&ui .yj-M ^ cj** tSs ^ i pUJ V u ^ 
.SUs* SLfcdl j>p ^bJl gtj^Ti Jjuil tlr w> f lid VI (_r^*j :Invert 

iji ^ II oj^-jJl iu» l jzs :(*lis*Vl ^jj) Window Selection type 

• y}tr?\ ( rS ^ > ~ Cf^" ^"^ill 

J^Ij L$i* SJb-lj Sjji OjSj 61 ( J&± ^Jl »j*-jJl (^j" : Crossing 
id VI *—- c^JJl >*j^l -{_y >>^ '-{y^ £.J0 Selection volume 



jl->-\ jhs^s .Cylinder tjljk-t J Sphere tSj^ jl Box yjj^w* Ul <J^U ^ 

d)l J iy I * il* 5 *^ iV^'l uj*~ 4~**~*J jl "L^LJU jyu jl ttjj-^J f "^Ij^Jr^l 4 ^ 

. Jais alixdl j^LjJI JjJL*j ^jl* 4JLJI oV^j«il liJJi A*j J-Jaj f c *!«-£> <t&3 

r-jl — ==■ j^j- — M i_j>t-*J L«-iic- cjIjULI «Ju j«Jbtu«7 : Sialyl Alignment 

jjI SJI 3 ^Jr UuJ jfl£jl JjJb- Jj JJ'Ji^l S-^^i (Fit) jLjJ-li .«ty?rja ajjjb- 

. jLi-lj .^l£]l J^ _^jJrl jS'yc. (Center) j^-j .<u.Ljl.j 

Lg-i^" f CjIjJjIj 4jI ^*JiJ ^IjaVI "^f-JJ <Uj*j>- Jl j^jJrl -Vy (Reset) 

.UjUi oir^-i ^ a4Uij 

:XFORM JJ^u9 aJLcbtt^i 4*p%M ii+fJ<^ f J*-* 
cjL—j'I&I ^-ic 4__f>^ ^j jj* J y> JjbJ.1 IJuL jjTVI JU^VI 01 

C^js—^ 1 ) (,5 *S& ^'IS^I aJl^- J dow^j JL5 Dj^J JOxil |JUb ^Jaj JU*» JL^yiJl 

.(Animate) jj ^ Jai^Jl 



-o^r- 



I JUL (Pivot) jT> ^ jrt^Jl tfji d^ cJli Jjuil II* ^.j^ ilyS Ujup 
yl—tf *-i cSjJ — M u-^Li ji*j cJti Jjuil jaj^ ^.gu j^j Ujupj «ls,D ^l&l 



^J*-^ 1 £ L -" J Ujj ** -j^W 1 Pivot » djL. ^ rJ Jrl jT^ ^JLLy 
.^UL-T ^Jl&l £. J^UsJl ju* (Pivot) Ju-jJl jT^ JJ J^jJi ;yi£.j ^^JUUf V cJti 
^l oUl&l £. J^UsJl (T lil ^Selection center) *UuVI jS> JU* £*jij 
iJVI Jj — «*. jijf U lij >ir J5^m £IT i)j^ XFORM Jo~ 01 .(Sub) 
XFORM Jjl_-^j *Usyi a-u* paJ-lj *UtiVt JJ^i viJJJLi Vol select y**JLl 

•>-**«» »lj*rt yip !U*j>ii* f_^j JjjJoJj f-g w rf ^ ily L5oT f Usi^l li* £• J-«Ij«^ 

k>- uij oVU-l »Jl» j)j J*-i V (Vol select ^oiJ-J *lfcW Jo*. dp 

i>l jTJJj . ^yJl oUUbM iO>»sJ Edit spline fU*a-.l J Edit patch f lo*s-.V 
o^-usll (/j4 u)t cJf J^y «-*>*• J u-^b •j 5 'I JJi 0> Lo '**" ■^"^ ^^1 ••** 



y 




Jail Jl j jJUaJl *.« 

XFORM oV-uLl J»rf ,y il»LWI iO>«-J oV-ull »Jl* f jas«j L.jup 



■o\£- 



jbjj xgj^ &%j*s jl4i J*jj Ujlp XFORM J^4 fLbu*l c_-£ raftrtU 

u Lo olS'jj- \Jj .!*> tfj^ fy* j J-JaJ j( Wl Si^»ll <jip Ijili 0j& Of 

.(Edit) oV^ J>U # yi J^jdl J>Li ^li J<^ Ua^" v>Jl obrt&l 

t^t u U *i-kJ L.li -4LL. XFORM oV*u* Jp as>^. ^j j«J*" Oj 

XFORM c l ^J^l «) JUiJl JU-I »UBVI Dl» oVo*il aju ur^-o .j-ja* 

ij w j ^Uil jjJtf Ji. ^TjA-l jf OiJL^I gJbl-J ii/^U-1 »Ia ^j tjft*^ of jSOl 

.j-L-ill jj Ju u-Jly f »UsiVl >J f 1V0I sel ji> ^ j^Ul p^jUlj fr UsJ^J 

.^LSsiVI js**j" p.* lilt LjSCt-Lui ii>JL4 <^JUl £j"Ul 

<->j -j ((Auto smooth) aJl*. 1)) ^o&l a*U <jj (Smooth) <Jo~ ji* 

.ojjf L*J^ JL._j»Jl ^ oljifcdl a,.jj J* Ijili OjSj 

:Link XFORM JW V.V.I 

£ — • Lflaj^ a^^di cjUI^QJ (Animation) ^>>d.l (j**^ p^xJl ^j a i -j 
J_ju L.U J**. j*j .(Linked XFORM) J^uil jj> ^ JopU u^f oUlT 
o jL - s ' y <-*W«" >? jf «jj^" jf </ tf M j*j~M 0! *.Utu-^ XFORM JjuIi 

£^i. jtJ^j ^l&l JIp afy^ f j-j J-Jtu" Of liJb^, IJIaj .cjf <t*£tf JLpL^. _^J 

.(Animation) &j»A\ ^J\ {j*^. Ateji ^li)l *jJrl $ Jjuil IJU 
Ja-J-I j a-i^i J^f, CJ KJ| ^ j,us (UVW Map) Up oVa*il .JU JT 

J^Uuj Sja-^ oV^*il *JL*j c^_ > Ja*Jt »JU ^all**, ^d\ ^k^" <^>iJ .a£jJ 

plisiVl Ioa oVwi*il «I» Jj»UsJ ail*. j\ ijji ,usyi Oir Ity t«j*.jU olfrUsil ~ 
£. jf tjUT jfl&l ^ oVa«ii »o* ,>Uc; ULpj .^flSUl J.IT Jp »LaVI J^UJj 

.(Vol select) Jju>. ^ SjjuSiI ^^^Jt 



^ o 



Obajk-ali Li jll AIuiLji 



JjubC. (jiioL> it (Ji itiW 



J. <«/» 



y>j . vUii jvp ol^liJ'y (Edit mesh) Jju- OL-ty j^* J ^o^ 

(Edit Jl*J«l>*l (j <Ul>J L^JjLaj ^ij^i.1 oJLaj jjjtJlj f- Lai^l tju A+&JS 01 JbjJ L«AiP 

.Mesh) 
: (Normal) plttdf Ju«-» Ufc-1 



Edit JJbu. J US' (JiUl l^r jas suiC^ ^jji (15-32) j£* pfcldl Jjl^ 

|j «. f Jb^-o liJUU .*4ar jf j^bLJl JSL*. ^.jj JjuAi IJu* ^ jSCq. V ^Jj mesh 

s .-torjJU ^1 <_i>Jl 3jjj Jb)Lj t(Flip) (JiUi si^j ^JJi Juy «i-»- JJbdl 

Jj *^ i)V \ijJ* dili J-^ v^ JiJ-l fJ -Jj (Flip) (J^LJJ l /^j6\ J^p t^jj^l 

.-dp i^j?.^ f j--j Ja-Jsj l ^£Lc. V jJjLJl 

pjiljjl 0L4I o»-jJ vi-^ CJ 1 ^ *^ ! --r JI r^ 1 ^ ^ u*^ : ('V-j 5 l | ) Unify 



lw Steele, 



■fataMMMMWMM 



-{flljNormal 
'■ SwMDbieot 



-. 



' :; | 



Mli I ■■■ — » 



»tf MittMH] (I if »| (ffjjU t j 



■•••••••••(•••■tgtft 

lumiy NorrtMSla 

^iiiiiiiili nmhumw 



„■ ■ --r--- '•-■•-■■ ■■■--■ i 






32-15 J^SI 

.DXF cjUL. Ji. Max £>*■ ,>* fcjjiJd oLrt&l ai^Sll ^y**; J {■•*£ Ioaj 

.ILpyiJl OU150| jw. jJU j\J~\ lift (-JLp^U-1 

^-^ f Ubw— .yi g\ A i*j ^IjJi »Ul sJ^ :^VJ» *l£l ^^ (Flip) 



■on- 



JUJilll O'i/Jjj.l 



jJiS- (j^li-l J. tfJ jJ| 



: Smooth 



I J, 



f-fc-tO 



(Edit Jjl_~ J Sj-j^dl f — ^1 1*^*** (15-33 j£i) Jji«1i U» ajj* 
IJ — » ^j . lU»1i lJ^> JLp 3^"^^^. f_^j jja; jSCc. La Ail Jji)\ ^j .mesh) 



^ferilerStflsk 



-tall Smooth 



Selection Level: 

,i. Sub^lfcjieot 1 1 ' 



^Paamater^. 



Pj Prevent Insfiregt Smp|jjMrpf 

;^>: ^(IsBiidf} 3ag.L ZI0:' 

Smoothing Groups: 




. * ' i ' ' ' i ._. i . ii 



33-15 J*M 

J_r Ja_»il U a. <_ii*i.oVJL*il ^JiSl. ?jU ^ **4>j J^a. LL* Jjuil IJL* 

p-^xdi .iilp^* Jitis-Vl l)Is Jj.ll Li* ^ kj* ^J <b^l ,Usil d^j .liJU-*^ 
J ..a^ jlJ-l .iJjaJ (tr! «dl oU_^4 S±S>- >j*j:. .I43JU- ^ jiSl Ll„, 0j£~- 

^ JUi)l ^uuvi Oli jULl II* j^ r - iii :(( yiiUl ^i) Auto smooth 

>^f yUJl ajjijJi cJlT lili .(Threshold) MilJJ yuUl \ 3 \j\ u^i uj -u^j 



— oW_ 



iIjLajlauoH Lub jll -UjloLjj 



Jjift (jiixlaJI (Ji-aill 



f oljj — «taJI <>*?< pj&J pljjU cjVa*1| ^ ^Ji&l J^U ^ i^u- of g>?..J 
j£— ^ ,*— J* $&& <JJ* (Auto) yJUUl ^l j^-j (Smooth) Jj^JJ *j«j 

. (Edit Mesh) Jju* t) ^la. jje- f . { ^\ \l*j ^^Up 

.p — ^1 vW> c5 -^ ^ >^ ^ Prevent indirect smoothing 

:(Material) X*«¥r J4«* yjui 

a*a4 jyl^ (15-34) J^l ■») c^jll fU-TVI Jjl^. *jj, 
.(Edit Mesh) Jo~ i) lt~ii S^jilj (Material ID) »US^I 

d&j .**>*• cj*«j U> jjd Of {£* Uf U* tf>» ^j 



5i 



Of 



<ija_^ cSj^f j eU-S - ] •■>!■> Dy ^<J^4 t^JJl >^l 0^» £*>**» ^^ j* (ID) <J»,!,ycJl 
: villi J^p ^>j £J aft, j£^ d>j^ Vj .(Frame) >yi c> l** 1 ^ J 5 ^ 




34-1 5 Js-^i 



-oVA- 



.^ JljJ^ ^Lp fL-Ty Jo** j^aj . ^ 

»-*M» Jl (Time slider) dtyM J^r* v*- 1 f (Animate) jj J* ji* . Y 

.(10) fijli (Material ID) o-> s-^j 
.(Frames) ol» (10) Jp »U-Sl Ay (10) Ui> ^ dUi» 0& 
— . ^flfli UU ,> *U*1 >\y 10 &bj (Material editor) jj Jp jix . r 

.(Malti\sub-object) £>J» J^U 

S*Jb»l *L-S"yi JiU ^ lu> fij JT Material ID >uT)h fcU Oiyn 
^-Jp j — ^ (ID) <~io«ill O^i 4*j JU* 4a»dl DlT IS^i tfUfyi *b* jjfi- 1) 

.^uCji jr „u jj* jyydt oii oji^i jr J* ^j^oJi oir isb -^ 

^JJ- l>V s-py as dby (Material) J-uil yip tf>s* ^j jjgj cjT IS) 

*-> (Material ID) Ai^ ^*j 'tf****" Track view j>*> «iUS <±>ja>. 

f oljaVl -Wj — i t) *>tjH (Function curve) jj yU ^iill ^ (Track view) 
.tjJJS IfL* vlk L.JLP plS)}] i\y J&ui j^iil U..,w, f jjb 

:UVW map — ±-»>Uf Jj*-. tO.1 

^ SliaLl W^JI jf jjAl <*.^l J^ J^^sll c>Vl*M Ja-^j JJUil LI* ^ 

j^l-T jL-^i ,_j!y uiiy-b tf-A" >tf .(* ^ui&i *^vusi jr $ )c/ a&i 

10 rt<Jt 

•c^l 1> >*•*» >i^ o** ***** 
:£fy~J JjljJ.1 IJLa fLbi^l ^ 

oLT tAjLp ^/ j*kJ UiJ, dUn Si <> ivy jtoltf a^j tf Oil ^lS3l . Y 

•tfj^f £*l^ «>* •■»jj s *** (Mesh) aS-Jk 0^ 



-»1V 



J igy — ^a ^ — * J* i».bxicJ.I u^^>j^\ cjLjlJb~l 5- Ijjl ij^ : Mapping 

.(.Sj^-ty OjarjJl Oji Jaii JJl^l <tarjU iJuvsjj Jjbi villju£ Face jU^- 01 

.(Unwarp) *JU- ;»Lb^»li j\J-\ Ijla Ja*j of ctl^c. 

./jljJa^Vl f- >Jl t-UaiJ V^y oLJlJb-1 (j«)aj JL>jj c-if til L*J jji^ :Cap 

Oi— *j a_ — ^ £• (Jl^jJU (j^Ul-l yjiM ^f ^ :Length width-H 

.(Height) ^U-jV^ A ^ Planar £>Jl of jL^Vl 

.jj *M Jj*- ^l&l Jp JULjall Sjj^JI jl^J ol y aa* ^ :UVW tile 

•Cfj^ J^ °jy^ »jjvaJl jW^V l - J 'jy*"' d ^ Jl ' ls^ ^/ li ' ("J*" J < J > ;:* *■" t l^ J 'i. 

>LS JajJ,l jj£\ Jj>- Sj^aJl ^y&jo :FHp 

-*» jdl ^.UJla^l ^ . j^ OiiW dike ot jilT JSO j^. : Channel 



uJU 



juaJl yoj ^\ jil^Jl ^ (Generate mapping) £^ j^ ,y Jj^ 1 'UVW 
J^ of JJbdl U* jJJJb ^Ja^ UVW2 p— Vi JaJJ li* ,>*! ^j cUVWl 
U^ V*^ 9 ^ 1 oL'lJb-^l ^ ^lApj ^'L&l dike, of qa ,^50:. L« IIaj .^U i_i~/»jj 
Jjl *u> j » »jbi Of dJlip Jaii ^uJ ^DJl JUaJI J*ji£~o g^Jj .'tA-jJl jj^flj ^gU 

a_^ UbJbij, ^fl&l ^ aJLkil (.UT^I SjL. ^^ot^ ijSOj (UVW map) 

.(Map) iJlj^^xJi isju~* 

\j * jjl & (^1 jj =>ui ^'iSOl JLp aJwM j-'jJrl »l4* via; : Alignment 

<>L_4l i. Uj Sj^Vi of ii-s»- UVW «-JU Si_^r^il Flip ^ <J>Jb^- ^*j 



oJidl oWl J** U^ 1 lH 1 



.JJ L. jfl&l 3>J- j^%- yj^r\ J^ :Fit 

P( yl£j| jf> £. •/> jMi j-jA 1 4j* : Center 

^ Al .ju^^l * . Wliil ^jk-o" =U-V hj^ J°j"- ^Bitmap Fit 

.Slidil Sj^vaJl ^ (Aspect ratio) ^Ul v^ 1 ^ (Planar) 

u— -J <-^b u 51 ^ 1 >» < Jl ^ y^ ( Fit ) jj H $ f a5 ^ 1 e^ 1 J^-> 

.(Bitmap fit) jL^- fOat^.1 ^ 

* ^^ ^i^Jl ?ck- Jj> s-j^—Ij ^l f jLsLl l>i* _^- :NorraaI Align 

*j> 4sr jJ LgArj g.;..^j.l iJu^jJl >«jj^ 4*-jJ jjJl I J-» JLp ^ijl : View Align 

.SJUjiJl (J^yJl SJiLi 

a 5k> 5>-l — «* iJ — ?J ,j5l53l »ck- ^Ip <_^>^l ^ La jii\ : Region Fit 

c^s U.S/1 J^iJU »j^Jj r jJ,l JU> U Lui ^Jl oljjJLJl JT i_J>Jk : Reset 

uyldiT ^ UVW <Ju^.jJl oL?lJb-l J^ J*^ at ^Ip iIjipL-; : Acquire 

jj — s^r. 4 a!)UJ ^liJl fjA-l (J tiLsfliJ jiSl J^Cio Ja*il lJu ^-^ ^j c<^p4 

.(Material Editor) *L-Tyi 



_°Y^_ 



jV^xII^jIj 



jjic, ^JiLull <Jx<ail| 



: Affect region JJL4I >^*l 

jL^j cijJ — II y tin** obUdlf Uv> j-J iMl l-l*j «o*^ jJa*- Jb loUi 



iSSHHHSSSSSriSHS^HEHHS* 



,*Mb Utf JjuAi IJU oUbuM 



Cr-* 



dJL 



»«- > ^Jw jjOw, £. j^i ia* oijjrtj ^ ^> j^j 01 



.(Segments) <<0mJI ^ y£)l f u*^i 

* ^ V» j*-Jl toll 0/j j^l V** ff" £^U iMl IJU jJL- UJjw 

• tfjJJl il> jUi* i^J ^1 l4|j J^ tyjj, 

.,H~Jl «l4l< > Fall off Ml ^ >b Sjji ^ ti 
•Mesh £~sJl si* $ Affect region ^1 ^ JjuU IJU oLJ^, ^ tj aJ 

jS\ £l ^ J^jft, U ^| ^ of ^ ^Uj ^1 ^L-f *Ui Of pbtx^ 

.J0.ll 10A Point ^PyiJl 



—eyr— 



Jj-JaJl Lr J^ £—1*5 ^j 1 £>&>lj 200 <>^j 200 i}jk tijJLw=> ^juI .*\ 

.JjOjcJI ^jJ ^ Affect region Ja^ <^;l . \ 

.50 W& l-jSI Fall off jU-l t) .V 

.SiitoJ.1 cjljobJl JLftLij jv^aJI (JIj ky^u «.* . £ 

.Bevel profile Jda* I Y.H 

J «o (^ JDl ^T (Shape) jL^ fU*^ Shape JSOtJl ^l^ll ji-j Ja*11 \1» 

jJ. «< 4^lJb^u-l jLiy yjJdl (Shape) JCaJi ^fcil f La yUl :Pick profile _\ 

.JjsJd J£aJI JjI—T yyUsl jUUl IJL* y^ Start : Capping —Y 
.JjsJlI JSCsJl JLpI l ^Ud jU-l li* >~ End 
tji— ! Morph a — i**l a «~&l cSjjJl ■>«■** t/^ *jj> :Morph :Cap type _V 

.-oydl oUUp J^rl j-« J*iif l ^Li> frUaP ^im :Grid 

,(cjUt>liJl) Inter sections — £ 
.^iJUl (jJcUdl ^> ^jJaAkl ^Ja^ty gl :Keep lines from Crossing 
.*Jb»Ui)i *juf ^>- i_iiy~l I4J* -k* 1 ^ ^ v^ i^ 1 **LJ,I ■^ : Separation 

Jilj-J-l ^.-J oS/ ui l* y» o^j Loft jl»AI jJl^Jl J^ui.1 IJU <& a* 

jj JcJ n^iS" L^IJbniiw^l ^ _jS?1 Jail-l aJu* ^ oliL**^ ^JU-tuUmJ HaLaII ^pjUl-l 

.Top ^yJl SJLit-J t) J-k^ ^j -ukA Oijj yjAJl JS^sJl j^j . \ 



•oU- 



^\ * c^JaU^' ^Jbvi«j of Jii^j c^JUt JSdJl «^ijf Front ,j>s& « JJk J . Y 

.Bevel profile J^ jJ* <r JjSfl ^Jl&l ^fcil . r 
.e>LiJl jflfll ^fcil f Pick profile JLp ^1 . I 
:Caps holes JOjJI T-H 

.Mesh ijSLi oLsl£J «^yili j o_^j «^ii. 

4-k£\ ey*J\ *L&V Mesh select Ja~. jJ» t JjuII Ijla J** ^l lil .'j^Jy 

•<y^ cs&b <£y*~* J* Cap holes J^ j> ^ s j5iU 
•j-*j^ j^tdl oUj*« :>j* ^ o.jji fi> tyjjt. d& : Smooth new face 

f Uswl— I, «j — joJrl yliU 0J ^^| ^ ^ oj^ jlp : Smooth with old face 
jl—jsU IJ * j^bJ ^b* j^T ^ ^ (jij^i ^^i ^^j ^j, ^^^ 

. Vj- 5J*U-l o^i oi_^ jT ^ ^ ^ :A11 new Edges visible 

. Wp Edit mesh <Ja« ji> . Y 

.^.jVl a».I iJJU-l (Face) ^>uJil Q . r 

.(Cops holes) Jjodl jJj . i 



oyo. 



: Delete mesh Jdta t-M 

.^U-l pUsi^/l (^ji^. ^^Lp JUiiti t_iJU- ^^JajtC. ijjj 

.(**._, — ttb~ _ Sjji) yPjAJl ^l&l (j;y^ ^ .>j^|_j ^aSO.1 ^ 

^- " v^ 1 o* C" 1 ^) W*^ ^^ J^ J^" f «j*j ^SsaJ Mesh select 

:(JojJ,i i_iJL>- 

t) i — tjVi tej*£ i ysi\j Mesh select J^ jA> __Y .Wjk*»l -^t \ 

: Delete Splines Jd4! 0-H 

. ^^53.1 ^ JU-I ,iLiJV (/^ ^ JUfcy spline ^153 i_iu>. t _yk«£ zjy. 

:FFD select JJUjl l-H 

(Control p — 5Udl JoLa; *UsJl jjisJ (FFD space warp) J& J.a*A.I IJL» ^Jb^u-l 
J j — ^) y — t- .Up Jl? Jo*^ jj^kJ ^aSCil ^i> fr U^*^l jj f .points) 
(Space £-* ±>j~- tjl jJl^ll ^ JU^j aJJ- J»Ui ^ ((Bend) *U^VI 

.warps) 

j — «J»j" J>rSf (FFD space warps) ^» e^I jjo^d ^ J^xil ll» 3^1* 01 

.(Linked Xform) J Jt*ii 

•u^ jj^ 1 <^>^ W rt^^l J»L«J pLUI |»iJ oljl^i-l «JLft ^ Jb-lj ji^i :X\A11 

a — j>aJl SopI — J.I oL_tfl&l j — * 0\*-jjj 'FFD space warp ^IS~ j^f — ^ 

.Dummy 
>t jJlS3l £. FFD space warps ^h) (Bind) J* ^s*x*\ — y 
-on- 



.(FFD select) Jo** jJ» <r FFD space warps ^ttl — r 
JtJl Jb.y ^Ji j^di J»Ui ^sst Control points y*>Jl jfl&l ifji~* j _t 

Oi — v-uJl jl^-T yiil f (Pick) jjj*yftf Linked XFORM J>w. jJ» —o 

>f £»Jl J»tis ^ ^^f 3*^*4 ^ij ^T FFD select Jji** ji» _n 
<_-,jdl ^.JL* jai ^ (Pick) jj ^1p yUl f (Linked XFORM) Jji~ jJ* _v 

.FFDcylJdalljFFDbox JJbtl V.n 

j£-i yU ^SU J»Uij IijkS, i£j> ^ _y.j^ ^a*- of $ JjuU II* j»LpL* 

.cyl fcljk-f jf Box <3 jOi*. 
.Space warps S j cd^UoS 0l*-b» OVJuil oil* JJ 
.FFD Jo**, 0l$~£ oVJuit oil* 01 

t) I — *«V $J» p£»^ J»Liioap ^ ^ ilopL-j :Set number of points 

-la — s> f dL.> g*P <^f oV tyoJl j) i-jJi ;ULp pi of c_o2j a^yusJi iSLsJi 

<r SUJI J»ia Ay- FFD Jjoc jjlfc ^ju iJL4 :Fall off 

.>*ti illi» o-J ^iu' 3^2)1 

.fcj_J.il- s^i^. ,-iflj u_JH_i ._-> j _u*i_j : Tension continuity 

•d^sll 1.1*, a^l ^SLiJl ^ i,^i) y_jl 

Y.n JS-t_1:Lattice Jdb* A-W 



— o\V— 



tuL«jl*-»JJ Ui»jJl <lLJL* 



j&S- ^oL-Jl LyajUl 



£-* (Struts) M>— ^ ol .Ua Jl Jtf-teft (Segments) £d\ Jyi 

*1 ajI ~~£ «-LiJ^ Jo«il li* fOstu-j .<_£jJJl (JL* ojjpr^ (Junction) o%^j 

.^LiJl ^JLJl JSCa J^- Io^joc (Render) Lfjij*^ 

.3iLJ! o^Jl*ll Jji*il IJla JaU~j 

t y*l_S' u;f £— ^ <J J — *^ iJl * £* (Scatter) s-^^l cJ^ -^y ^ ^^ — 

. JjJUv cj^j <J^^ o*^ 1 ls^ — ^ 
.jjjjj ^SCJj *JL*jJl 0l£. Wj aljll jfl<J» ^Ait _Y 

.(Scatter) ^S)S {jjs J&\ ^ jA, f j^yi y~ — r 
.JjjuuaJl ^fcil f Pick distribution ^ j& — I 

oys-jJ- iJfj ivjJLMl pJtJ-l c^j^^ 1 ^k tir- (Base scale) jlJ-l lw>1 — ° 

.Perpendicular 




2-16 J3^5JI 

.Copy jLjJ-I ^Aa^^il — "i 
.Hide distribution object <- Display <- =UJliJl Ja-I ^ _v 

.AH vertices jM 1 - 1 ;*»- — A 

.Lattice J>^ -tip- jJs-j JjAvJi >>- — ^ 

Junction >«^ t-^V o/iU>jJl <_/>,*• «_i»_^ — N < 



-oXA- 



LiiY-i*-»ll <*jIj J^ cM*^ 1 J*- 3 * 11 



j_j> j e- SJ>dl yljk-S/l oL.IpjJI Jai» j«JfcJ U* ^fcil : Struts only —^ 

.^l ^JtJl JS& cr (Seg) cH 1 

fi <li ^i j p SjJ^dl c/>L^JI Jai* ^^W Li* yJ&l : Junctions only _Y 

•^' 
.O^UI ^JjJrl ^ jU^V -"Both 
.cA-IpJi JaS <JwaJ JUJbJ : Radius-: struts _r 
J_-.jlp i^l si* zjj .^L.Ipjl1I J^i» J^- ^Jaiil iJ^ Jbo^i) : Segments — 

.**IpjJI Ja-si JLp t-JljJrl iJ^p ijJ- : Sides — 

.Jaii ^LpjUU ^.jbtiJil *-«dl ^p_j*^ <Jyy«j" («-»j -^ : Material ID — 

.sj^.1 J>\jJ-\ J& Jai* oUIpoJI July pi Uj^ jup : Visible edges — 

,i_iljjLl Js" JU. c^UIpJI jlJjj" pi Uj^ Jiic- :A11 edges — 

.^IpoJI Jb (Cap) *Ua£ j^" W**^ -^ ^End caps — 

.3-.LpjJI J^ pjcj jjaj Uj^ dip : Smooth — 

.sJU.pjS' <u*aJ i-J'^ 1 J - A * 1 * o^ 1 & t^' — : Junctions — I 

.iL^jJl Jai uJudu jj^tJ : Radius — 

.iJUojJl ^JaS jop : Segments — 

. Jaii ^JU^jJJ p-itdl *pj»Jr oyy<j pij jj^tJ L^jbUuil : Material ID 

^s — ^ ^lail 4JLIU.-1 j cJu^.^11 ^ JjO^J :Mapping coordinate area — ° 



.rf&S 



.Uu^>y *1L* ^pj :Non — 
.<yl£j| (jlc j^lail JU-l (Jl^jiII j-oa^j :Reuse existing 

.ojjAJl JLp J^Jail tjuve^l <i>y ^Uoj J& jUi-l IJLA 



-°YV- 



,jijL<ijJLjlaJi! Ui>yl *L*vLu jA>s- ^iL-Jl \.f> all 

jz ^y j — Ja^ (Lattice) Ja** ^ j^Lil .ji^jjl ^.jju~o :New — 

:Mesh select JJUXt U1 

.(Edit mesh) J^uj:. <u~s. y>j 4JU 
:(Face) 4».jJI ^^JM jililf ^jl <« » Ji 1-A,^ 1 

. ^ My ^j5o' L^JiljJ /Jl -i^rj^l ^U&l *^ o>«^ j^p :Ignore back faces 

s »JL, jJ *U^l i^Jr* i^r^Jl (JiJ l>d±*i L*>a^ f-^ ^ : Ignore visible Edges 

a j^il i_3ljJ-l LaUxS f-LiJ^l aJLa^ D^i oyhz- OjSj Ua^pj c-y^l i_J>ljJ-i ^ ,a*j| 

;uj Ja~>l a,!^u^ <^J\ ^p_ja*t s-l^j^ oijl li^i .(Thresh) VlJ-H Wj^Jl a^j>^-^« 

,\1\ J* a*UUl a^ 1 

jjjj ll iSy^j- $ SLSsdl tijJJl JL£ bUaM «^jJI l ^" :Get vertex selection 

i_ilj_J-l (Sju^ t) SUxdl i-ilj^-l JLp bL^pl oyvjJl ^iai' :Get edge selection 

•^ 
: (Vertex) ajj-Ur ^^iJI 0^' tf >*-*«• ,> T J\-1 n 

4__^-jJi <sf ~j> J SUdl o_pr^Jl J^- bUipl c5jJJl (^^J* :Get face selection 

J>\j U ^j^j* ,J Slfcd.1 i_iljJ-l JLp bU»l c^jJJl y£tf :Get edge selection 

•y^l 

:(edgc) Z**lt ^-c^ii* o^' rf**-**-* u» *"-*-* "* 



■or. 



ijj JL_S\ eSjX^. j SL«J.I t5jJJ! ^Js- bL^pl i_3ljJ-l ^i^" :Get vertex selection 

4 — pt^JI i^ — -j. J SUidl a_prjJl JUi bUxpl <j9lji-l l jtij :Get face selection 

•^ 
.iaii Jb-lj 4?rj li ^1 <-J1jJ-l ^^i^o" .'Select open edges 

.tlLoJ aijiiil a_pr_^Jl jLgJil J Sju'li «d IJLa . 

Y-njS^!:MirrorSfjdlJJUai ^-H 

("j — -j J — Jaj" 01 ^Ja: -J f p—^ c£l ^ <J-L»il LLjs jjaj" 61 xjal^jj .^oSdl 

y V ^y» jji- II* j) <*j ^liLl _^>jJrl JLp l^k:; Jjj«i! I jl* c^Iju'L" ^.Ap aT^p^ 

.al^l jJa; <dj>- j^^. t^JJl (^^Lil (^_jivJ.I jl j jii ^^i :Mirror axis 

. Jji\ J!&\ tf. STjll jy'l&i ^-IjVI jlJLi. Ua ^ _k^l : Offset 

.ST^I jJLSOl «^d jUi-l IJla f.jb^^.1 :Copy 




3-16 Js^Jl 

—on— 



cjI> »i**D \-J?J\ li~»L* jj^s- ^jLJI J-^a!I 

.(Side) c-JU- 12—) W^k^l j^t ^j^liAl ,^^1 SAiU J . \ 

.(N «t*-j ^ *»rj) ,^ij mesh select J.Jjw jJs> . Y 

^ la; t ^_ >- Amount 4 ^bi.1 jlAiU ^K^ij Face Extrude JJj^ (jJ* . T 

.Edit able mesh S\ -d, j>«J ^j&I ^ ^'l&l ^ Collapse -W~Ji jJ» . i 

.(Shift + L r ^~.) X j>1 j> J* u*l£Jl ^1 . ° 

..jiJlSOl Ji^-f JU sT^I Jjuo. jJa . n 

.X j>( <> ST> j>l Ja^l . v 

,_JL_*r Jl 01 rflSOl ^v*. ,>>- (iJU Copy £*) Offset a>-l j^l .k^. ^ . a 

.Mirror Center ^^ jtl&i S\ J_p^ Sub-object jj ^ yUl . «\ 

.(Angle snap J^UJ^l (>UaJ ji»-j) Z j^\ £• (Rotate) OljjJJl Sbt ^\. ^ . 

.(50) JU^aJI Jp (Frame) >^l J*-** ^ f (Animate) j j y^- A \ 

,<Sj\il*A\j yjfM JJ^ Z*rj* 180 eT^l jS"^ jji . *\ Y 

.iSy*l a*.^ 180 r jJrl jj^j (100) sujtfl Js- Frame jl^fl J^l . > r 
.Sub object j^ J>3j» f Animate jj j^ <->{*&> ^i .M 

.Play Animation J^A . ^ ^ 
: (Face Extrude) ^j^tl (jfcjdbw ^^«^*V 

,U>-V aJLp Face Extrude Ja^ 

U * 0! ^Uss-lj Edit mesh c$ *j*jto Extrude jsJl ^ v-s Ja*ll Li* j 

#i1 ^C, ^ ^Vl dUi Ut aJLp itT^-JO. f^j j-Ja; t ^. .JaxIi 

-orY~ 



C^^udl xjtj J^ U*^' J*-aill 



dj-J- d\ •>■ -v cjti Extrude center y>>Jl o^ 1 * L2il r* ^"^ — 

.Extrude from center 
.jjl jIjlI. aja>J : Amount — 

£ja=— — ^") »j— *V Jj — **- lP 51 -"-' J^ ^y^ "*J J^ l/' 1 *^' j^ ; Scale — 
a y>*\ j . u>u a Sjji J^ jiJ j\J-\ lJu» ^ :Extrude from center _ 

: (Preserve) Jda* W-U 

l_j|jj jucJj <_iljJ-l iaif ^yiJl iy'^1 i£y*»* Ci (J J* SH^J c_-»*~«j L«-bi» 

.<up 2j*~J ^i\ j5\£li JjJbd! iJL^ Jj \ 

■i^'^ 1 o^ 1 ^ f (Pick original) jjJl ^Ij Preserve Jo« ji> __r 
.^Lj ^JL.1 j£i. aiLiJl ^"j ^Jid (juLW.! ^iL, k,,^,, ^i _£ 

.■JjuJ.1 lJL» ^|jbuu>l J^i>- : Jli» 

.(Shift s-*"^) h** ^«-^ *^k <*•* f ^jp.*^ "*£ i<r^ \ 

.Edit able mesh J\f <jl a>«~Jl J_p- _y 

i*»*— i ^ i£s\ j lui ^i t^jdi ^1 tSjjjji ^^1 ^is^i cjj^. d ~r 

.3u£A\ c^jiJlj a^^Jii (j^Di ^ oiy.| jut l jur Ji>-V ^ JLp^I aUb 

.Preserve Jo« ji, SjjJUl ^^i^ t) cjf U^o — £ 



^j^-J.! tijiJl ilj^x^j ,^UpS/I u^ 1 y^ 1 f (Pick original) jj J^ ^i — o 

.(-iijJ-i J^j ^U»Vl j^sJ-l JLp -bLbJJ ^JjLsi j U\SCi Sju'U U.L- 
jLJhdi jji- cSj^lj ^^ ^^ cSj^l •sj*^ (Invert selection) J^- ^i _ n 

0^1 jJl^Jl _>-*-*» jA^aii Iteration jL^- l^j^" J***- f (Invert) jU «-— ' V 

.4JLp JjLxil jj^sj Jj aJU-l ^ 

(5 j j — ^ ^ j^ ^^s» (75) 4*J& f (25) a^^JJ (Iterations) a--S ^i _a 

.L.U: 
4 — *-}\ I — jl_jjj cSj^- 1 iJ>l_p- £• JjU- f 25 — J cf/^l ly Iteration iw-l — ^ 

t JLJ-i jjI &J JjuIi js. ;u_Ji j&\ yjai ^ L* ^1 : pick original — \ 

(^ji-Jl JAP- ( _ r -«J; yr.k..Jl u ^ aJ Oj^j (Jl <-_~£ A^nil (^JJl jyl^Jl 01 Jaa-^J 

4__aJJi cuxai'jl Li£i JJ-l jL^Y «^*LiL-»J-1 jap ^ ^ : ( jljSCxil) Iteration Y 

.^UsS/l jJl^Jl 1a-JI jfl£Ji ^L, 
J^iJ ^^uJlj oUj-iJi pjso- JL^» (J .ilapUu : Preservation weights — V 
^'L-SOi j, — b^. j (Face angles) «j — =tjJi LpIjjj (Edge lengths) J»\^-\ 

.(Volume) 
.oU&^l c5ji-^ ajOai <_$ jJo^L-J : Selection — 1 
,_/3 — ~ •vis' jj'I^Ji (JLp Jo*il jiJaJ - ^ * jJJ- *-xj UwUf- : Apply to whole mesh 

cy »}j^ ^ /& J*&\ olfrU&l flJbwJ pZi 0)^ pjj L*.aip :Seleet verts only 

.JjuilJ^J 
.,j»j — !xx>. Jf£ — iu Jjuil LlA «.Uii^l ^y? ^. »>ji^ ^ L.*up : Invert selection 



. (JjLJI JliJJ ajIj) J Jl*ll IJLa ^ 4S"j?t> f j^>j (jyk^ J>^ Jb» 

c^y — ^ j ^ ilj .SjSlL) v«JIj ^o&l ,y> (Preserve) J^l <_iJU pi \ 

.jL/i\ OjUt Jjj, ^ (Sub object) ,> >! tf f ^l&l jjl&i 
jiL-T SjSOl J*Jr Morph <- Compound object «- *.LiJ^I ^ j* ^j&l _\ 

.(Morph) 
.jiz\\ JJ-\ y> (Instance) 01 ^ aS^y _r 
^i f Pick target ^^1:0 (Frame) jU^I xs. (Animate) jj Jii _fc 

(Morph 9 — -JLsJ* j — . Sphere 02 ^fcil (100 >>! ^ J**^' C^ <$ ~° 
1 t~ & ty 1 — ^' O^ 1 j£^ .Create morph key jjJl J* yi>\ <- target) 

.(Morph) J^iil jM&l J^ Preserve Ja-il jJ* __i 

•t^Vl {f&\ y^ 1 f Pick original Js- J6\ _v 

.Ja^Il siiJ.1 c^joJl yb' izii 6^/1 (Selected verts .J&l _A 

:TesselIate JOjm W.U 

J3-4 (* &!» ■ ci^ ^1 o^ 1 <-S_r~* c> **jty J* ^j U^.j j^ 

.^i&i j^ir jb ^^jcii ^a>- ^ fi&ii ^j^i ^ «j 

: Jjj«il IJL* j^ 

.4j ^UU (Tension) >ijJl J^ aT^i. ^j j^- ^,]^..j _y 
^— lp Oj£_ 61 p^ill ojjI lil lj ^a^J ^jji ^j* j^.f ^| . Operate on 

ail*- JS' .jwid jS^i ^ oyrjb ^ j\Ja IJU ^ o^ : Edge 
jlyi tf>ill sisali ^ ^ty || _ ja ^ Triangular t LSsi» 

^jljJl cijiU jT>l ^ ^| ^ p _ ^ jMM |JU ^ . Face . center 



.'<>j*ju> j\ liJ^si j\ ^y^j> JjuaJrl 0^-^)1 tiJlT lil Lwi ^Jbi : Tension 
• uyy J- 1 ^ j*Jaj V^" 2 i-^aJl *>\ju jjail rt-yxJSJl j*j^j ^^ : Iteration 

:UVW Xform JOaI! ^t-H 

4_j ^ji r ^jJ ois - iiy» .s^^ii uvw ou^jJi cjljlu-^i l..^.i ^jjj 

\j * jjaj" xJal^J c(Loft) JL-Jtl jj'lSOi Ji- «ulp Ia-JL. SJLa^ UVW <J^LJtJb-l 

cjj—i>-j (Torus) SjVL. oLijt lil }li. .cjLjU^I «Jla L. LpjJ Ja.^) <u)Lp Jjull 
lil j_ 50 j tSjl — laJU =uilj> OjSj UVW oLllJ^-^l Dli (Generate mapping) 
oS/ li— ^ £}z^ — - oUU>-^l »Ju (Move) s^>— J jt (Tile) j^" ot i^ojf 

(UVW Xform) J J ~ ^j^^j tftt J&j .Material\map iSy^ «j l*!-^* 

,f. LiJ L*jLS' ojLjIJLj-^I jjio 01 *.)-7" . ..T 
.<ojl£| jjl^l (J^Ja (jl* 1 (3tWl iJu^>^Jl jl flj_^vaU jl^5vx)l jj*J : Tile 
..xkM jj^l J> J^ Sjj^Ji «L4i sJ& : Flip 
.aJbM jyM J_^» JLp Sj^vaJl ^-Ijl jIjusu jjjb^d : Offset 
lC ju vS .^JL! L^.Jb^«J UVW SL* jJb>J jjijUl-l ji-i* >x>-t ^1 : Channel 1.2 

.UVW map JjuIi Jl op oUjUt ^ u^ 

:Camera map JJLm SOJS^ 

4 U«J ja 4jaA«v. j& jJlS' ^Ip \j^~* 0^>y CjljlOr-l JuVjdl IAa (J^lp 

.ioJbt IjylSJ ty'j^ 

i> _* ,iSlj V^- 1 £• i^Lm JSliu JS Jk-ey y JoJj U* o* «->^l i>l 

oj Jd jt ,^u«i» o*l&l cj>_^ jl c~>~- Ity ^JlSOl ^Ap Uu^I c--Sj Ait tiUi 

.Sjvxili ^jjt ^iiy-i s^j"/ 9 jJj^* y./* TT -. -i^i* 

:JUw 

j,.., i! hi J „y (^ J3l o^ 1 ol ^ JkSljj jiSl j' oils' Ij^IT J^ t) ^i _\ 

,ljy«lS0l JI*t o*-J=» jJ» <s^p <*J>~e>y oLlLk-! 



.Camera map J-*** o^>j cf&\ j^l — Y 
of JL_iP J _j yjJUl jLL-^l Jj Jfcil Jt^ill J *S>«i. f^j ilU* 01^ li! _r 

c^j—jj^l ^j *1J ^aa: -J.I ljyilS3l y^lj Pick camera jj J^ j&\ — i 

.(Render) 

.Grid *5LiJl J;*-^ <-**j'j 0*-*^' *l$a* y&~ o 

.Back ground image <— View ,y — \ 

^ Ip kJLfS Lgija; oV Jajaji ^1 S J>v ail ^ ^1 ^ Files jj J& j%\ — V 

.^Ixil ij^ilL (Diffuse) j£zi* /u!uj> (Ju^jiS'j (_Sjj_^aill J^ii,! 
.Match rendering output JJ-\ <^&l Aspect ratio ^k^> d — A 
j Sjj — *jl ^j — p psJ OK J^- yJl f Display back ground jLjU ji>- — <\ 

.Standard V-Lj «■>!- j^f .(Material Edit or) ^j\f.LS^\ jj^ J \ « 

ls— l^ j— «l f (ok <- Bitmap ^1 Diffuse) J^ yiil Map cSjiJJ ^ __\ \ 

.^ii jjz olj^l Jsu^i. J J_prjii Show map in view port jj\ y»- —\ Y 
Sjj — Ji ^jiii Assign material to selection jj JU. ^!j jjl&l ,j&l _^ r 

.Basic parameters i«j'U ^ aJUl oblJipL ^ y^. jlp l$Wrj 

Shininess = 

Shin strength = 

self illumination = 100 

— °rv_ 



s>^ standard jj ^Ap- ^1 f ^.o^dw jjp i^ j&\ o^L-S^I Jjr s^ J \ i 

.Material\map browser j\y gy 

.Mtl Editor ^1 _^ o 
j « S Jjh vaJl Oprjl ^ Show maps *Uii ^ jS'kj Root only >^ ^l ^ 1 

~ ^ ok f Instance or copy )y- gy y Instance jU^-l ^a**^\ — ^ v 

.4^*Jl ^y $ OVI Map Sjj-^Jl 

,_£— 1p 1 gJl£ ^Jl i<uUJl ^b- ^ Envir jULl ^l Coordinate 4~il3 J — \ A 

.Screen 
.Environment <- Rendering "^s\i y — \ H 

jj ll J.I ii^lftl w-S'^l jj £ y SJbJbLl S JJhv =Ji Js- 5jjU-I 4i*Jl v_-^>«— l Y • 

.Environment jl_?>- £jy ij Background 

.Instance ,^1 — Y , \ 
j^ Juli iJL* (Render) ^>vaX) J» ^ 1^1531 ji$a* jjL>. a^xJi ajj^j o^l — Y Y 

.iyiliL-l JjUL* ay Oi «jj-w aJLp j ; M.I jjL^JI 01 Ji?-tAl— J 

:StI-checkJJUtl H-H 

y r-ilr ^ a^.Lrf. cj^i £-• fO«i~j ojUiil ai^j .(Sterlithogmphy) 
jJJ-Uj ,4jy*J*l ^pLkJl oUL« j) <o_p-_yil oliLJl ^Js- Ju*£x5 V^.>j 



i( JLi^jiJl ^-iyiJl IJia lg£»£ L«JUp Jlilj oi^l jijj ijilil IJU ^-Wii' 

: Errors J2*. LIU1 

i_oil_jil 4>«^*waJl jji- JsUaJI y> yi .U^ '**-* <J3 *iyvy.l oljUJ-1 Jj-i jL^I 

.Selection Ji- J (jj^i jL^ ^ bU^p-l l^i^j ^jiidl jLi-l I.IA 
.(v_jyiill) a^-^iii tJsljJ-l ^ uL^j :Open edge — 



-orA- 



.-sLuVl ^VJ j^l ^^ jiji^j ^Jl «_pr^il ^ d^j : Double face _ 
.lj^-\j tj\A ^'l&l £. sT^iiH <Jjj*il ojsr^l jp <Ju>eJ : Spike _ 

.5jj-Ij <iL>- ,y> jg\, £j^: ^1 aj^rjJt tf c->^j" : Multiple edge 

X££ a!>UI oljlJ-l ^ itjxJ : Everything 

Selection JJi*. T_.n_n 

.juLJl JiJ-l ^Ip bL^pl ^iJ.1 /1-UaJl jj> ^'l^Jl c5j^~» JJlJ-l IJla jO^ 

>|V ~o4 (jl fUil ^ V : Don't select 

.f.UW-1 ^ jji«Jl j<F as ajT {j^>jJl» i_iijJ-i flixJl ^ .'Select edges 

.tlWl (jIp j^Jl ji? as <u! u^j^ e^-^l s^l ^ ."Select faces — 

: Change mat-ID YJ\ 1-1 1 

lz\ — » U>—ij^ p \j XijJ- ^ lia^- U (^Jl o_p-jJl Ola jLi-l IJU> j^isi ^ 1»Oip 

(Shaded) a — LUiil ^yJi iil^J Jlk-l^^ll ojp-^J ^y. ^yu ^y iJu 

.(Multi sub object) kjudl *L~r^l s^l. jujj a*, 

: Check t_n»n 

.Status JiJ-l j aU^i ,>y«ij oLfi&J ^^.J y^m 

:Patch Deform JJbil W-U 

•^ cs^J u^ jj^/" J"^ J* l^>- .y 1 ^ -S-j-^ fjw 

:Jls* 

■^J CS^ br^ f 4* <>j^ J>" Of Jiy t^JUl jjl^Jl j^f _<\ 
.yUSll ^JlSOl ^lp Patch Deform Jju. jJ* _y 
■Patch ^l&l ^asi ^ Pick patch jj JLp yul _r 

:Patch Deform JJi*. 1.J y«t 1 



l Js- A^jy!ujj ^/iSJl *i^. ia^e> f j-xSjl ^ISOl Js>LiJl ^ iljLc-L«j ol»5^»«^:. Ojjj 

.(c«*yi /jjlSJI y*y^- As>r-^j J tls 

•(jM 1 ^J 1 o^ 1 r' ^^" :Patch — 

js-j^r *U4 p„ .4$jj*sj Jjy c^Ill ^Jl c/^l ^1 ^ Ua jiJl :Pick patch — 

.^)\ jil^Jt J£a ^L^j ^Ji ^fl&J 

..ktt SjOlj *l>-tyj ^Ljl ^)\ j&\ J*UJl ^ :&»-S» 

r> _Jr ^^l _,! y-iVi V j\ U j>l J> yU J&\ v—i :U,V percent 
^'liOi £& 50% a^iJli . V jt U jj^l JuJ ajjjdl v*^ 1 J^ l-*-**" j^M u* 15 ^ 

.^1 jJl53l ^;Jr V jt U j>l J> ,> oft^l o-UU jyu" :U,V Stretch 

.ojTy J_p- j^lSOl jjJj : Rotation 
:Patch Deform plane T-1 V-ll 

:Flip VL1 V-1 t 



. 180 _yjJr\ jL— «L4i ^^ jLJ-I IJl» 

: Path Deform J0j4I U-H 

^Jsi—mJj .Nurbs t^x^* jf (Spline) ^J** jLw ^b. \o**w J& $1 »^So 
jL—J.1 J_^> ^jJLp aju:, jLmJ.1 IJLa Jji» JLp ,ylS3l *^y ^ iS"^»r^ ^j^. j j^oj it 
I J * fJbw~J L«j*pj .jL*i.l Jj*- (Twist) *k* jf (Rotate) •xj** 7 jf (Stretch) 

Jj L» y— LP -Uhj JJ ,j£jj AiV5C* t) ^il&l 0150. JLp JiiU Ol Jby L.JULP Jjull 

.jLjJ 
:JUw 

-ofc.- 



.oJb-j 100 UjJaS ijLvflJ ayb (Top) ^i»Vl t/'yJl SJLiLj J j^Aji ^ 

(fr^>-j <->^f 4*~* j\ v^j (Text) ^ yi/\ (Front) i^Jrl <_/vJl »JiL; J — y 

._Yo_ 
.-5- JJSs. j/aJl J^ (Extrude) jsJl Jju* jJ* _r 
.(Local) <> n»L.Wyi flfc J-*l — i 
<s 5 «it f Click path jjJl Js- j&\ £ (J ^\ JLp Path Deform Jjl«- jJ* _o 

.(^jfb ^jj^r j^jiJ SyljJl 

01 Ji_^:te (X) jj *M f Path Deform Axis J*» o* (Y) j>l ^ai _n 

.'ojA 

£-* dUi J*il f <*^Jl ^ 4k^l f jjJtll ^JiJ Percentage jULl .k^l __v 
.a.*^. ,__*. ^oJi 8j isj jLJ.1 ^jJrl il^ ^ Gizmo ,^>JI j»l£jl ji>- _A 

u^ — Jl °y^' j«*J *■*>* «jwaj y.j syiaJi ^asi ^ Sub object }JJ- ,jjjf _<\ 
.(Shape) J£jJ1 ^fl&J (Instance) =l*~j y> s/uJij ^uLi ^jj^ ^ 

:Path Deform Ji»» L1A-1 1 

(Nurbs) l> _^ jf (Shape) JSL-JJl ^_ja I ^ i_* ^\ ,Y\ck path _ 

cs^u c^ 1 j>» c* L - iu " ^ j 1 *- 11 a* :bt ~ j ^-j^ j&* jL^r oio^-v 

•C-^ ^ <3^ Spline Ja* Oj£j of ^ 4jafcL- ^JUl jLJ.1 Oj .(Z) 
Jj_JJ ^l VJI <> Lu^ jL-Al rJ ^ J> ^ ^l&l ^ :Percent _ 

a - J "^ J — r >" f ljj ^ J U| *&* J> t> ^ <j^ jw : Stretch _ 

. U -Ull j^ ^L-lT ^ISOJ (Pivot) 

— °n_ 



.jLJ.1 j^^i^r J_p- jjj^i y-j^ j^"' '^* ^J^^—' : Rotation — 
Sj ?-lj 5 — jU ^jOi' J^- Ji«JI 4jjIj j^jO' .jLJ.1 J^>- ^'iSCll Jxij : Twist — 

:Path Deform axis T-1A-1T 

. 180 jL-il ^^ «Ul o-^ :Flip 

:SpherifyJdbUU<Un 

.(Percental 00) J**/ £=a- ^UjVI ^ 

.S^T ^il^ (Cap) ^Lkii) ("Ja* 4iL>Lj ^ 

.^l&l JU- j-Jai.1 c5j^l «L.j-idLl Jo^dl ;u~dl ^ : Percent 

•o^i tr^l — ^ '^ 

:Surf Deform JJUl! TOI 

^Ja__^f (..u^s -j <u( dUi^-L Patch Deform "*h)* u ~& J-^ 1 ^ J**i 

.Nurbs CV jf Nurbs Paint 

.jj^l ^^L); «y^. Of oOjy c^JJl ^'iSOl ^ijf — \ 

,m^j ,vij Nurbs ^k- ^ftf" ^iJi — Y 
-o£Y- 



.Surf Deform J-i~. <dp jJ=>j J^V 1 ls^ 1 — ? 
.Nurbs ^'iSOl { ja>\ { Pick surface _jj3l J^ yul — £ 

: Fillet\chamfer JJLatl V U 1 

C j — «-» .(Shapes) JlSo.S/1 J a^^ii^li (Seg) ^JaiJl oy ^j^ 1 s-^-^ fj^ 
s-i=— U Chamfer ^j .cSj^-l («-££ iSj* ^h^ -b^ki-l ju LljjJl y.j^ Fillet 

. <U_Jil*«>i 4j0a3j iSj^ 1 ^Jj- 1 \"yh' Lil 5 Jl 

jy' — ^ c5_r — «*■ * <J c5' Spline JfCiJl I y^ ^ { j^ ju J^ Jjuil IJi» 

.Chamfer jl Fillet W j^kJ o^y^ 5 ^^* .J*J«i 

5il ~. jl Fillet j— Jas «Jl ^aJ U Jz^il jT jiTl jl lJo-\j 4j_jlj Sjji ;&i \ 

.Chamfer 
Ji_ii o*j ^ Chamfer 4iL— jf Fillet >i 0^> ( y^> j£iu jIjlpI «,)»-.v,7 _y 

^J J l! c> r^ 1 J^ 1 Apply J* j£ { j£\ jl Su^lj ^ Sjji ^Ssi 

.JUadl ^ Fillet\chamfer J^ jj* _y 

.ioj?Jl al* ^ ^1 jf Sjji ^lil _y 
. VjUail jutU Jvd Jjuil IJLft oLk** Jsu^.1 _£ 

.-Fillet Ji»1 ..TUtl 

■Fillet 5jjI^I jJaS UlsoJ jbJL>J : Radius _ 
.SUa. ^i So^ ^ >Ui ^j^ ^ ^ a^J jja; l.jup ^jb^,i :Apply __ 
f A 1 ji °j> ^ai ^ '*i^A =uj ^Ip jUJi jw^; Jk^i cjjiJi *uui JJ ^ 

•Apply jU-1 J^ ^y| 



cjL" jLuJJ Lsb^Jl 3JLJLu ^A*i ^sl^Jl LauLil 

: Chamfer Ji»- V-T l-H 
.^L-Vl -*jjljll SjjJJl ,jp SJbjJrl t^jJJl iiL^ jjb£ :Distance 
:Trim\ExtendJJbm YY.H 

01 — "■ -» Js> j_Ja>-l jJjO (JJvJi (J 4>-_yX/L« _ji <£\ji* Js>jja^ i^ b j V . J j»JjAt^«j 

c . J«i U^ (Shape) J&tJl ^ ^>JI ^l&l c5j^* t) iWl l-i» J*~. — 

U ll^rf -OSf *Jljl Aty <fU\ Jtli-t ^ f-jJrl J* j*>\i> .4*i>UAl Jajki-I 

Cr _£ i 1 b^i L. ^klfcJ J^u" ^>- UJUJi i^j ajaiiil akkU JaaJ3 3jU uyi 01 

.Jai-I SULfJ ^Lf ol4l <j V^ 1 J=>^-l ^.^ ^ — 

j p .j^w-j (A>\£ia Ja^) jj^s- Jb. S^AU* (Spline) -^ ^li ^y lij — 

.Line ir Le l jSut Shape £$J J» -1 

.IaJsU* js^J ^£\f* ■k.jJ** 1 ' |^jJ J^J^ lP^ 1 ts* 5 * 5 ' ^ 

.J^Ojdl j-jJ ^ Trim\Extend J^ j^ —V 
.Pick Location ^ ^ — i 

>(J jisdl Ja^-I Jb ajLkil aJLJl ^jJ U* oljU-l ^ -.Operation — ^ 



.'lV>^\ xJCt J^ Q^^ J-aill 



i_^S (I BU Vjl ^IkJVI J-i^" ^ <»li5l ^ L*^ : Auto 

f (Pick) at *\# Jjaiili Jai-I o^ f'j*^ 1 t 1 ^ f-^* : Trim only 

u =L i ( _ s b ^Jb ^ f (Pick) j*>- <^.^ -^ f^i : Extend only 

|oj \?--L\ J»L_kJ I »>^ LiJUJJ oUJpliJl i-j 1 —^ J*-^ : Infinite boundaries 

f- l__kal J il^pL-u (la }ta .L*bi» V ^>j2stS 3^-yji.l 
«Jal «a V j^T JaiL Jlid.1 Jjkll JjLi* ^-l_J *^*^ -b^- 

.Infinite Boundaries jLJ~l £• Auto ^oa^\ «_^ 
c- Ljaa^l jj £ <_i -T oljUJ-l «jl» *a£ :Inter section projection — 

.LgjjJ i_jydl «JsLiJl i^jJUJlj 

LS Lp fUj oUlaLiJl J»1«jj <JL*aII JuLill JLc- JajjaiLl JaiLJ : View 

.^yjl aiiU (^ IaI^J US' cjUkliJl ^ »Jl$i tiDi 

. JU-I ^LiJ*yi t£_^~. J^ Jsjjaji-l Jai^j : Construction 

of <-—£ vilJ Jl VM 1 Mi^ oUWUdl Jaii jLxi=-^f\ ow ^> '• None (3D) 



.0 £o_ 



UUll UAjti oVJl*il j^S- ^LJl JvaiJl 



World space 

( _ s U_*Jl ^\jii\ ^s^u^ ^i (Space warps) obilSOlS' o^AxLl «Jla <->j*&j 
^Ja: — -a J^aiAl Space warps j»ji=- £• b>JA 4srU-l Jjj; o^Juil aJlaj 

.oLal^. 4£ja£ ji Jjii. jjlS' JjJU? O^JLxil oJLft 

(Space OL_SC ( _ r oj j£Li J* ^o&l j ^ j^j l.jupj *_, u,^. 

.warps) 
: Camera map (W S M) JJUU! UV 

js\£i\ ^U v»^y oLWl j^Ji, ^ III y^Ul Camera map Jj^. -^ y> 
*— *rf u-1* (Map) .Ji—^jJl jj^ii cJLt lili 4*^j .1^ ij^ir JLp Iju^ 

Environ ^ <- Coordinate ui U <- Uu^y cjLi,) ^ Render y?x^l 

.(Screen i^L" »jjUl wUJi ^ <_ 

^_U toU UVW oLWl oV L> ^slSOl ^^ <^bJl Jjull f Ubu^ ^l&l 
^ l^l&l jy { (WSM) J.UI II* f jb^j u^p, c^jiSOJ sgUM e^U-yi 

.;q*m c^jj aui ^ u oo^ij.1 oyub-y o^ Lv > ^l&i 

:NurbsMesher(WSM)JJUU! Y-W 

_°£V_ 



uL-~*y ^» <^ L* ViL* .Mesh ol^Li. Jl Nurbs =L>*kJl cjhfl&l Jyi 
j.|Jb^-V o*~- iiU* . jjjJi cjIjJL" c^jj" aSLiJl Dl» jil&l JLp j^ jjj (Map) 

J j nil I J * j»JLs^Xw«ji L«JUxi jj^jjxJI Ailjj (J JjjjJl jsjLj ^ijjJ (Jj-* J^-L-j^o . ^ 

.i_jjj-^i,l julx)l (JUi J-v2j£ LlU- <uJl£ SiUi 

«j\ ; jjb <Ju^»jj ^ «^J_p (Edit able mesh) 'd^** ^La J^ J_^^>JD . y 

r . jji — i (Ju^y i^P j^k* (^AJ! jj'1531 J& Jjjdi j^a cNurbs ^is* js> 
~ ■■■•■H Wj^laS' Mesh jL^- (^Ij ol^ty Jsy^ ^ (Snap shot) _yt ^ 

.njb SjjL 4<La Snap shot yt tjr^ 

^ ~*=>y tnS — iy^i Nurbs Mesh J.a** jj> WSM J^ j^u" l»aip- oU 

Update j j — li (_s— i* j — «jlj Nurbs mesher J-u* Jl op- diS-> ^>^a^j jjjJI 

.mesh 
v _i_ ! ^. J )J! jJ^ lil U-i Mesh aSLiJl ^jl>J j^\ Iju» JLp yul : Update Mesh _ 

L^jbw— «j ^ll (Tessellation) oUs-JLdl (U*~«l :Use view port approx — 

.j^jdi t) LJU- Nurbs ^'15" 
L-JL- Nurbs ^15" l$-.*btu~j /^Jl oL>-~~ SsJl j.Jj^u-1 :Use renderer approx — 

.Renderer jjv=i* cj3 

J aJ-t j » Sjj-L* cjL-~J&JI alJL^ (.ULlL £*-*. :Use custom approx 

3 j Sill J 4j~j^ i*. 'a ■■■"•■ » JaJ-I li* J oU5^il) Mesh parameter 

,(a-»JLJl Nurbs oUrtS' $ i*y>ry\\ Surface approximation 

(Thresh) ajijlJi u^l ^ <-jj>\ ^\ <jjJA\ j£i «j^ ^ Uoip : Auto weld — 

.flji a** ^j *]ift-^ Mesh a£jJl Jjc<i I* Ioaj LJUb IjJku ^ Lf»U- ^ 

(_ilj >■ (jy o\_ya rt Ali Ji^J Merge ^UJ -x. y Uo^p jUU ijj» ^i^ ^<jii ,j*i 

-otA- 



UUJl ILplydt O'i/^dl J^- f^ 1 ^ 1 J-^ 1 

a hjb t£\ y ojsrjJl ^ ^r iJLt Jil SjU oJjj Spatial jLi- 1 ty '■£?&> 

:Path Deform (WSM) Jdad! Y.W 

l j — » cNurbs cs—^ j' (Spline) j£i ^ ^ .>* j 1 -"* k^' O^ 1 -r^- 

:olfrLi^VI «JU (^Jj ypLJl Jjl*^U 4-A J£^j J-ju Ja*il 

^-Jl ^>l 4—^- <u1p jy'lJl pjjj UUl olAia-V 1 <3 C?^ J* >^ J| r» — ^ 
^XJl—j jt J --II V- <j^ cSj>- tils IJKaj .^Jl&J VJl jL~JJ 
l - ■■_■■ 0L_SCll (^ jLJ.1 il^a JjL»il iJLji 1«^pj .o_^iJl jj^ julJ <d OjS^i 
jl ,,Al *)yi Uj^ 0153,! J jJ^Jl i)^. gpUl Jj*1I Lij tjL^JJ ^'LSOl ilyi 

«uJl Ji>.^j jLJ.1 yaJ ^S/l (Move to path) *^y ,y jJl^l iiyi L.jua _Y 
tju is-lj^ll 4iL~» l Js- iJUjaw oj^ip ,jj15JI Dl» jL~il J,jVl flj^il -kidj L«JU^ 
(Percent) jl — ^ -Wtf L»jll»s li£Uj .^LSOl a5_^j jL-ll j* JjS/l Sjj-Ul 

lit I — *J> <JJ — >J V £l yli3i Jb. aT>. jJaJ Move to path jj ^ij^^-i __r 

.^l&l £. Js^l jL.il Ua-*y CJJU- 
.100 l*Ja* ^jLyaJ Sjfb (top) V^^ 1 <>j*ll «^»U J j^f _\ 

p — =*^J *-Jj-^-T *»~* jt a^_^ (Text) ^ jjiit j^Jrl ^yJl SaiU ^ _Y 

._25_ 
J* ol*Wyi f ^ -^ f " 5 " -> ,JL * u^ 1 l> Extrude jsJl Ja~ jJ* _r 

.Local 
■Path Deform (WSM) Jo« j> _i 



_ei«U- 



£• 1 j — «Jl ^ ilj — >^.j ^ya — Jl tr^«ij SjJlaJl yJ&l j Pick path jjJl JLs- yul — o 

c j\ ~il <*-• Z ^1 »j>^ csiL>^i» t^ 1 ^ 1 -^.r^ Move to path ^ ju\ — \ 

Jj—b JLp jJI^JI <J> ^jJ Path Deform Axis JiU ^ X j> I ^ai _V 

.jLJlI 
.jUJ r L.V jjl&l ij>J -25- J^ (Percent) jl*U i-^l —A 

Jpj *i\ SiiU £. 4srl_y^» jj^aJl j_j^J 90 ***«Jl ^ (Rotation) jLi- 1 -W^l — <\ 

.(Front) a^Jrl 

^ U Percent i*-ill jl^k jtij 100 jLWJ l-joI f Animate jj j**- — \ > 

.Animate j^ ^tfj \ f © 3^*2JI 
.Play animation jjJl ^ >ul — ^ 

.k_^p aJb y ajJL*J jU* j^uxJ Edit able spline j Line JaiLl f a^u-l — \ 

.Path Deform (WSM) J^ jJ*j Cone ± 3 j* ^iJ _Y 

Move to path j>Jl w — l* ^ai ^ J«Ll .kadi ^ Pick path j j« ^ yfl — r 

.(jLJlI J> JLp Jsj^pxJLJ Z ^l j>I ilj*-*) 

.Animate jjJl ji>- f 100 jUs.^ i_**it — i 

.2LjL^jJJ Jvau £y~ jLwIl Jjt» ^Ip Jajyrtdl OjJjxJ Stretch a*-iJl Sj»Vi>i (%■» — ° 

.Animate ^ <J& — *\ 

,jlA\ ijjb ,Js- UpU jjuII Jajj^Al JSLj. >cwa; ^ (Height segments) 

.Play animation jjJl ^ £&->. ^ — A 

:(Patch Deform (WSM) JJLaX! t-W 



•00.— 



l/Jj Move to patch ^1 j <(Spline) Ja^ J^j **Jj c^«x^j ^S jjLJI Jjuil 

.Move to spline 

.(Patch Deform) c^Ul Ja*JJ ;u&L^. Jjl*1i IAa oLJsuo. Dl 

:SurfDeform(WSM)JJUai 0-W 

I — "i Nurbs fj — ; ^k-l oL?l5" fJAi^j <ul tUiiu-lj jjLJI Jjl*1i Jj> J-wy 

.WJI ^ V^ (CV) piU c$ji jf Point *kSJ 

:Map scaler (WSM) JJUUL "UY 

. 1 a . j . ^i yj\ ijiXjJla jsm (1) )>Aj .jjlSJl 

£- Jl oJI J OljjJrl Ji. lOj*^ a^rjil CjL'lXll ^ LJJU. Jjjiil IJLA fJb^o 

J^ — "^ ^ C Jj — * -J*^*" t^ 1 ^ • J ^" 1 lyoU^j tij^*^ fJa-f JLp Jfjaj L.JLP 

jil_£j| j* ^ jj^\ \Saj Uu^jiJl j-ij^j jl^Ji ^ j^ : Scale —\ 

-U-> ol4^IW 
Jj — =- jeAi 01 J jU ^ju^jJl oli U^LiJi ^ L.JL* :Wrap texture — Y 
. jisl jl*.^ gib; £&[ s^Lp ^j ^U-i ^ js\ aj_u>. ^JUi ^jja^ .^isOi 

:Up Direction —V 

f J 1 -^ 1 li ~^ ^ ! ^ -c^ 1 Z jj* £• uVjJl tfiUs :World axis 

.,^'ISUJ ^1 z jjj£ ^ .ju^jJl (£•>[£ :Local axis 
00 \ 



Nurbs CjLu^I 



jj»ic. {^IjJI (Jjk-aill 



i* 



^^mj^MJ 



Nurbs ^U^aII 

:Nurbs £$J uLcul! ftutaj ^ teJuu UU 
:Nurbs a**i<u J» <UjuL« 1 „1 «1 A 



jl lAstiil oJ A (JU. 



-^1 aii Nurbs f j rj^J cjL^-^s:. u ^'^ jjjj 



Non- (j£ — -iJl 3 — Ji^ j5_p 3 — jjJU- ^si^J-)] —1 jUais-l ^ Nurbs i.JS'j 

. [Uniform-Rational b- Splines 

Patch j Mesh aSCjJl ^ JTj Nurbs f jk^ Q" ^jl^ ti-p bjj 



Nurbs f-jk*t 



j). *aj (1)1 jujal^a i!_^»Mj LaXJjj i^Ii 

<**&> j^i Nurbs f jk* 



cdt, _<.! .,rt> ll Jl Nurbs ^-jk>- t-j^i" *i 
X*s-X> dj^i L$jK-i ^£3 



Mesh, patch 






*\£i\ ^Jl^p- JU <J>ljJ-l ^JaJ 
A P Oj£j Of i_-^ ^-^ S»jjh^!>I 



:Ct)tjjL4lt 9 Nurbs lj1xi*U<J» T-1-1 A 

J* [jijas LT Nurbs jrSUdl J^ oVo^ jj* 6? f Ip JSCi^ ^ks^j 
^^-^ic Nurbs J* l4i-ti- jd V ^Jl JUrJUl o^Jbc ^Ui^L Max J ^bit&l 

.Nurbs ob'LT dLSsJl ^ U.Up Sji^ j^pj i^jf ^ 

:Nurbs oLJlT «Uj-iJ _^ 



00 V 



^UJl&l u — lp J*jJ Twist JailVj Bend *Lutyl J^ ^ytdl cjVjl^ 01 
oL^l^J Nurbs £iUJl «Aa J^ ^ ^ c[(CV) p^^Jl l£>j (Point)] V>Jl 

jt oj iJ irj^ajt* (j^k? 01 ^Jai-o dAJl ^jo llftj (Patch) «loi5j _jf Mesh ^vA 

i) s p-y" -AS g^l Nurbs ^IS* dM ^j ^oSCil JLp (Collapse) Ja*-J j-k? 

(_gjj> ^ — Lp j AL. JS^So yjj ojAJl OJ*yjA> 0^ jf cUa-V <u1p cu^jJLh: j~Jaj 

0? j—^L ^ J — «ll o J^i Nurbs ^ij^iJl aO ^j Points -bUJlj CV j^xJl 
- jv^UJl (iji cJlS* lij ^kJl ^yL V : Ripple Jjl^ ^ .1*5^. ^ ^JlsJ *^£ 

j "}i 01 Jjull ^ oijf lil L.f cJJtxJJ (Wavelength) JU^J J> ^ JL~I CV- 

Vjf (Mesh select) Jj** ^ of ^^k^" -CV- ^i>d\ <jjji ^ ^Jb <SLsJl JLp 
(j^Jj Editable mesh J^ Jv*£ i_ij~j ^-a^JLJ (Collapse) -k—J jjki L.jlp ^ 

.Nurbs ^IS* 

.Nurbs £* UVW Jj^w |»*JflxA«il —Y 

.Mesh a£jdl JL* jiStatt t _ r ii, Nurbs ^Ip jjil" Jjull IJLL 

Jl — ?- Jjf jjLpj tlyb* Joxll ^ ^-oSO.1 JLp (Collapse) Ja~.>J oiA> liyi 
£ — i^ ji>- :aJli)l iMjJai\j <j*k">> ls*J ^ (Map) iJ»-*»_^l jjU*3 of ^.)-j?..." 
3 — jcJaJl »jj vaJt ^ J*a>o^ ljA£ 0j5^j UOi*i Generate Mappings coords 

:Nurbs-J ^Nl oV*U» _r 

ol_Jl£jl frUWl £jku"j viJL5%cfi Nsurf sel — Ncurve sel *Uil J^ ilU* 
Curve ^ p>Jl jrt — &l U-f .l««U o^.JbdL r UUl ^Ulbj .Nurbs— J \s>y& 
.(Trajectory) &j>J!tS J^y^ j^^j (Path) jU^S" o^sw-jj »frU^i ^Jaiw-j 

Ij — p Nurbs- > V 1 ^ 1 oUl£jl ^ £jj (^f *.LSsil ^k^-j Nsurfe J-uil 

* oil *X^wJ,l 



00 t 



Nurbs CjljWiftll ^^ Cy^ cU-^l 

iijjz — ~li Ij e- \&jA\ ob'lS3l tf 9y J\ *L&I £^~i Ncurve J^dlj 

.Slirf £jk~Jlj 

.Nurbs ^ i> uwL«JI uJ-A-il ■A'-T jj^ '\ 

jj j,. — i>^j p-^Vlj Nurbs — I A^jii\ CjLjI^JI s.Uil *Jai-J Jjbdl jjaj LoJLo 

£> — '<•** JLp Jai^aj" ^ .aJU-l -k.^ J jj^rjll Plugin kb shortcut toggle 

cul — sl^JL **jis ^^u c^JJl (Select by Name) jl^ ^y j^y lJl«i (H) 

.Select (_yip ^1 f {J*?} {$£& jl ^'IS" ^1 jf t$y*J.I jj^ilj JLp 2LPjiJl 

O^ ^Jl HjUI&I iui ^^y JjUl ^jl^-l g^ll JxJr Ctrl+H J* -W>1 

^>^ jz& 01T lilj .aJUl o^JLxil jiu" 01 v'jWl frl^l >a« OVI ^k-J . V 
.(Trajectory) il_^l Jpyti jL~. jl (Path) jL^T" -l.Ijlai.-I ^,k>.J 

: Animation 4*>»J<ilJ f^jJJj Nurbs YLt -U 

Nurbs ^jk-j Nurbs cjL^. Jl* 4?"^^. ^j j^- £jk~J f Lp JSCiu 

- p £>dl ^jS Ji* Nurbs—! 4^>JI oldl^Jl dLyi <_ Animate jj JJuiua 

.(Points) JpliJljfC V- 

: ( _ s ip 45 j^l* f^j J^JaJ 01 xJal^J V 

.Nurbs— I siLiJ'yi oLiuw „\ 
.oUJlT J^_, jl J*U; j\ CV «-m». _,? «uj Jt, Nurbs-J JL-L-t ^U~ _Y 

L^b'ir ll) — . jt Nurbs ouiir ^ <s>ai r _^i j^- gui oulji oi 

JSL.^ Jk_jj> ttf i c?V *s>^Il ^j\ jj^ MaJce independent r V» .'l 

00 



.Delete iRefine Join tExtend eBreak \yH\ . Y 
L y rtk^ jt i^^ -CV- j»X=^Jl c5jij Points isliJI jjlp £ jyj aJL^. <^f 

:Nurbs CjLum* J» px*LL» i~S m \A 

.Max £jy t) jj^jS" Spjk^- ji jLSCit Nurbs tuLix^* Ji2 

:CJUfcwll £jjAj JbO^tsl! S 

-Non uniform Rational splines — I jUi^l ^ Nurbs JUlS" Dl 

oL^Al 01 c^iSi jt JaiJ <i^J tjy y^ t ^^ (.LiJ^ u.^. ^ :Bsplines 

$■ j i cj! — «="^ ,* * iSj*-\ y\y y Line y SM ^Lb:ci**lj (j-S'Lt <Jj5 L^Sar ^1 

.B-Splines ^ ^^ ^_y ^j (Bezier) 

ifj^i 1$^ j«j rJa-JI jf ts^l J^ JUJb^J.1 iitaLil oL t v«j : Rational 

...Cjlj>Ji tjWjyAJO (.^Jsjy^tM jJs>ljii,l 3^>Lsi 4-«-gll y-jJa^Jlj LULi>«jJ.I 

j ^- jul» iJu j ojjJo ^50i p-£>dl (jji i\j^\ jyt of j^ju :Non uniform 

J — T ju'L" <^ iJiji (Knots) (j^-Aj pJLli ^ aijAva^ ilU* .L^j Jzju ^Jl ilxiVl 

it> >*Al jt ek-Jl J* (CV) ^ Sjji 

.Nurbs j*i£l y*>i ^ 
rt-c-jJl j ^ (U) juj y> Jb-lj juuj Nurbs CjL>*i* — I cyLk*il ^i^i l)j£j 

.U,V (jpJO" jjJ^ 0_>5^ Nurbs £ jk~J oLjaxll ^Iji 



ool 



Nurbs CjljiVull J^c- (>^l J*-aall 

js—JJ jt c^jj 11 »Aa t)l£. jjJJ) ^l&L J^ f£J- CV (ti^Jl c£> diU 

(Sjjl—^l cfijJ II ^ jil^Jl ^ fr _pr t^i t> jf ji i>t £k~> "if (Weight) Ujj 

(Affect j ijt> j p *5^i)l flJiAi~-lj a-^uU o^* jj 1 ^ <^' Max J ^ . ku .J 

(CV) f—S^l cSji J ^y gJl (Lattice) ,*£»Jl aSLj. l>i£* Uuf .region) 

.(Convex hull) \?pW- ^A> i-Jyu ^Ja-Jl. -Isu^j l*-^*rf 

. Lla^ L»JUP OjNjj J, jl ^srji ^Jiljn iV^I ^yN ^' u^"- 
jAj Aii\j Asrji a}s\jw 0j5sj (1)1 (j^.J •'LJlj <U-j3 iiil*^ US**^ < - ) >N ^' (j^ 

£. — ks; jl Ul lllU (Continuity) ijl^yA^.'Vl ^ jljIj a^ls- cjL^lAI iilli: 





C2 



1-1 8 <J*-oSiJI 

.(jUiil 



OV CI j*; II (>>ai — ; (^^j j«i* 4-yu" ^j ^ jf SjjIjj ^J i ^> t ^ y 

«5UiM DyC) C2 VA^s-V £»ur. yPJi ^IkiL jt jjcs ^y* ^ ^^ _ r 

•(u^~- (^^b JjVi 

.CI, C2 =L*jJl <jy y L)f Si_^l JyJl ^Ja^J V SjU 

°' u — ^ ^l **j^ g^ L*^^ l>UL*. ^J,| ^jj ijl^o-VI OJ 

.(C2) _ r «u^. j^^. ^i, 

_ooY_ 



3 py^. oL>^ — -j:. jjj_ j Nurbs ^ — >»aUJ (Segment) ^kill j^- ^L.^jl 

c-.Ll <u «lj JlIjj ittjUai* (5ji cLj^j LaJLj ob- (j-j^J OljJjJ ^^jJuUssi* iJVJJ^ ^i*-* 

.Y-U JSuJi .(Multiplicity) ^Ax^i ji^Jb Nurbs J V 1 ^- 1 aJjs 



--• > 
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2-1 8 tjs-^l 




Olj iijly^ -VI c£jX~~« JijJ Cjli LAjjU- J* -^ (^^ «JjJ ^A ^-^ 

(^jj II oV ( , ^Jl c^ji J* (Fuse) ^f j^' l-Jip Oj&r jj^I jyUl V^ 

^ ,\ j Jaj" I *Ax- ijy-i jy\d\ \1aj i£j\j j\ .sb- 1 ^>«J> j^^j yVI ll* !U>liM 

.i^^Vl j* fl-b-i^Jl Jbtj'j pilxJl cSji ^ (Unfuse) 









y 



3-1 8 J*A1I 

Cgjj ll ,'l j ■* .'iV 1 li^i (J^jJI) 5^3^ S~r~J '^J .If***"!- ^1 S^^l oj^Ul 



ooA 



Nurbs ^JjVtioll j^- Cy^\ <J*-aall 

^ — Ip •&_?- y\J jj& 0J& f (Refine) V jf ^^Al Jivaj cJl U$i .iAJiJ 

.(Weights) lijj ^4=4 jf (CV) a*Uil ^Jdi 

:(Surface) jJa-Jl jp j»-alA*j Point curve Js&Jl <£*tw — £ 

£- — * J «JU I o^ JaLaJl »Jau;lj JsiUJl oLi>ti/« *> MilX (j3 ,1-aJtJl A.^aZuJ 

£h ,,. l lj £ »Jj ^T gj li* J*Uill ^j .(CV) f£>d\ tfji £J^J oL>u. 

j-s= U*j .OjjJb pi^ ilu* ^j (Lattice) ^J- s^Li .slu* ^j L^Jp £*o>5 

Jj Ok* uuL^iil *LljI ^ SjjiJl AjaiJl JLp oJUidl obJlSOl .iJLk*j Uuf 

c^ji ^Ja^lj oL^oi lilts' jl i#*ljS" JaLoJl Ja^tj ob^L- jj^u of j^O:. 

. J^lT j£io Nurbs .n»biLf jp jm AJlill oSl pi^dl 

£_j — ! ^ Jl j ^>»Al Jj>«J (Make Independent) fJbt^j of ^k^-Jj 

CV ^j_j ^kJlj ^cJ.1 J^ of ^Us-j V tf^f a^ ^ -CV- JS^iJ Point 

.Point J.J 
itliLuJuj ^x,i» I 1 -Nurbs fr« J*aJf 0->»> A 

i^ — — ^f Max J Nurbs J\£ jpu :2LeyiJl oLASOlj oUil£)l — f 

i\ a* 01 iL> dUU *p_^ V> obJLT Jp g;^ Of ^ tfjtJd li*> 

C j-J Jl s *Jj _■> :L_^I (Top) JpVI cfij^l d -V-j jJlT is** ^ <> 

i jks _Y jl sub-object pJiyir f IJtAs«,l, ilp^I oLslSOl Jl J^ajj oWl 
(Dependent) iJ^ J (Independent) alfc-, U v^i olsil&i >*„• 

O ^ 



Ju»-X*j 



k J^« Nurbs (i— st frL«J ak>l^ £- Sli j'j^^^i (*k;l^l) De pendent — ^ 

.'Llplflj <LLkP« 45 r*^* fwiy 

^Jl ^ ^Jajl 0j& Point aJaiJl Xkiu" ^1 OjU^illj £tk-.fyl Oli f Ip J5CjUij 

.(CV) piUdl c£> ■ 
.(Dependency) cjlkUj^l f^\y\ tkjf ^ Trims — 

.\t-j£\ oLtflS^I ci>^ ^ oUaLjj^i ?• l^f tkjt ^ Lofits 

3 fj^A\ {j — -,11 aJ^e- J"^- -kl^ (Dependent) <yv ,yis" jy^ |l lij — 

j xj Independent Ji — «- y*>iJl o*^ J*^" ^^ 4k£dJ 3.^1 dJUp 

: Nurbs — 1 tSf^ ^^ Jjj^ — s- 1 

(Shape) Jl£ — aS/I oLJlT JLp Collapse k~~xll j-kf ^kuJ iiisl ^SU" 
^s— 1p Collapse j — JaJ' of ^ak: — w»j j .Nurbs ^k^ 1 / .Nurbs ^*^ iuL^d 
J i < . t -S/tj .Nurbs f- y oL>tJ. Uk^ Nurbs ^kvV U.^^ Nurbs cuL^j^ 

.Nurbs ^y g-iLdJ oJ-sr i[laj ^ Shape 

61 £;k: -J j cSj4jo. Nurbs oU>ui, J_p^i' SjU- Lij^ (Shapes) JlSCity — 

Shape j£ — iJi J^ j-kr oL Collapse sJLkp JJ Jo-i_j Nurbs yj^ L^U4 

j — k? 1 — .jlp jr Smooth ;f Bezier £_ j — J J! &j> Jj — £j Spline J^*» 

.a*.|j Nurbs l y^» Jl (Shape) JS^iJl J_p^ - Collapse 

(^x-1 ^ Nurbs ^k-^ L^j^j ^U iJjSfl oLil&t Jlp Collapse j~k" — 
a r_^J-i yiji j-kij (CV) t\&\>. Ioj f .Nurbs ^ili c-Uj yjJ J^kll £^l 

a_^ CjV-VjJ.1 flwU J^L<C3 .oVJbt* jJaX; Nlll'bs f- y jnk-^lj jjii" <Ji ^jkz-J — 
..t~Ju «k-Jl £* ^j (CV) (vioxill cSjij (Point) -kUiJl 



01 



Nurbs ^U^iali J^ Cy^ &~® 

jv-ftJi OjJb oVJuil Jiji iJLfti ^^ J* Collapse j> o Wl j^" ^ _ 

Extrude j-tJl (Lathe) i>l o^a~ j-k; ^ Nurbs *LSJ} c^ **> — 
. Jjull ^ *j*>» Nurbs jLsU j^ -M 1 Nurbs ^l~^ ^ 

cjIjI—v^VI j- ^J^-il aJULl -k.^- J i_pr^il (Plugin) jj J^" OL /"i; _ 

.Nurbs— i ^JLai.1 
^_p *l asil jljs- £^ ^yy y^l (H) y> SJJli oljU^VI jift ^ A^-lj _ 

Nurbs 5 se-jii\ ob'lSOl <yv«j J"* 4i*-* j&j ,>•*— Jl ^^li ^^y Ctrl+H — 

jj u i.^ j^ ^ i^Jj J^Jl ^ Nurbs— j 3^.1^-1 JaUxlVI ,*& o^j ilu* — 
, ^: j.Ijlax-1 Oi*i Nurbs *U&ij A-oJLsJl ^i <- (3D) -biaMl (*UiJ ^ juJl 
JaL-iJ^l J«-*~» ^lj OptionsV/axis Constrained Ji^" <J»*y »^ -bli^M 

. JU-I JjS il JLp Jaii 

Grid and snap settings jl_pM ^^ ^ sjL^-l ((? aSCi V l-liJ^I fUiJ JajJ — 

.3D jj <r- alU-l -L.^ ^ oj*^ ^ ^ 
a^j—A t ,;. ,, Uf 2-Railj 1-Rail ^Ja-Sfl *Ij ^ ^ J*UcJVI fljiJ >u,. _ 

4 — JLc- Jai^aJL a^yiJl ^hilS" *ji J-.L>cdJ ,jj l^Jl a-« J^Udl ^ J j^j" of ^jki^J 

js\ — £Jl £__* J^L — «Jl {^j^w. (Top level) J^. ^JiV* iujIS ^^Jia ijv*^ jj< 



o>_ is- I • lit (Shaded) allfcll ^j*S\ JLil^j ^ ^y of J^-f otUsi^l 01 _ 

■cA^' '*&* 3'y* ^ Ov-Jl jjj j^U Edged faces 

;cjLi>>jJ.I c.LiJl i 

c£> ^ j^ Of Ji «ilj ^jlj -Ad <^ ^ jiii (CV) ^^ ^j jup _ 
^As>j . c i^l jlyt-lj jU^I tjz&j cLL^Ll jki. ^ JOj, (CV) ^UJl 
J ^if olgi ^ (U loft) ^j>- ^LSJ^ l ^iS f J*s-J Of cojf lil JU- JT 

tJUj'150 .jJ^ail* O^ 5 ^* t^ 1 -* ^ Fuse j^f J^JaSj Sib- II jj ^Ail - Of « : ^n' 

Jj — l*£ I^aj Capture ^-jU.1 jj Jj^sj ^Jiy of ^Jai^j cjL^J.1 j^jlj U^o _ 
•p-"j» Pj^J iSj*^ S'iiLj i_^*»jj jt SJilj J5 i^^ f-^ji f'V 

roLi^J.1 aU4l ft 

1 — *^j J j S/l »_jjiU «£**» «yb jjJua Je>f& SJLiU J L^*U4l oLi^aII ^yJ 

ji (Blend) JL^j^x. ^k«.f ^U^ oLa»»jJ,I ^ jl*s«j L«jup oL>il 0L4V .uiil 

.2 Railj 1 Rail j (Uvloft) ^f J (Uloft) 

oS"1 " liUaJ .i_-j^ Jsi JLp J^uj^uJ Sjb-lj ^ c~«J cjLi>u1I culls' b^i 

.ol^l ^ L^jjJ oL^jJ.1 Of ja j-Jo^SU ii^LiJ[ JJ 

a_Jl5C^i SJh*j (Make first) j (Reverse) j-l jf <£> jp Os* 1 -^ f^*-^ *^! 
.(CV) ^ Sjji Jjf jf (Point) <Uj Jjl ^j c^^ai 9 L4L pSUdU 

j«Upt: ^J f a>-\j /g>*^ *-*»j> Ob y>> c-»Li>^d\ alibi ^ a5"LdJ i£ j*-\ '^h}o 

4__iiUM ol £>J& uLiJj JIjuj .tij^f c^U^l* ^J fLiJ^ i_^»^ £> Shift 

.£k*Jl jj-L-1 Oj£u* ^1 cjL^jlJ.1 jjJd (CV) dl^ Ajku-J 

Ia_j» Cj __s, ^) (i Rail- 2 Rail) £j3 ^k-i^ll f-LiJI J*-f ^ oL»u* _ j 



Nurbs ciUajJ J^ 1>^ ! d^ 

J_^j ^.k-^i .j^i (Rail) jJa-Vi >^V »i4V ^ oU^ii o/j of ^4 — 
J .-^ -u (R a ii) JaiLi £. (Cross section) V 3 ^ 1 ( ^ s,uil ^^ ^^ l,A ^ r 

J.UJVI fl& f LAAi-l, V^ 1 <^l r"J f ( Rail ) ^ ^ C^ jl ^ ^ 

.(Curve edge) j (Curve End) Nurbs 

£_* J.15S JjS/l ^j^l gba.H W *^ d s& ^ l ^ 2i - (2-Rail) jJa-Jl — 

.(dJUJo fUU J^liJVI fUii fJb«-.l) (Rail) JiaU %lfdl ak* 
(t _£>dl csji S^iL. j^ dll~£ (Edit curve) jj 0l» ^k^-Vl «I» j^ L~j — 

^ Ip J <kju IJLa ^3j «k- ^jIp t £>^ (t-^jJ l/V^' °^ f I^as**! c^" 3 — 

.(Edit curve _/•!) flast^l ^Jzw <sy~** l J& a]oJlA\j <1& 

.(Collapse l$Jp j-Jail S_/xll) Ji* ^kJl J^ 1 ijytj jlsj ULgJ ^k-Jl &U- 

: (Blend) SJb-j-t da^l j.Lsj\ — <s 

.(Trimmed) ap^Jai* aiU- 
f-^ (Blend) Jb-y ot <_-£ ^ U>.JH oL-Uil jt o^Jl aJLwu ..iU^ ot oojt 131 

5 — >j*^3j\ j * UL>-I j.A*i U^..^ « j v_Jl£ l ji>4a*v j) jjiuj i_*jl£ ^i &*i 

a ij> OjSL JU-1 ^yidl ^uJl Oli dJJi t) ^^pUij .wL^jJU aiU-l jU^t 

&s ^ diit ^ art diJAi .(3jjt lijJ V-jJJ SJOu. 0j5i; ^1 aiU-lj _^t 

^bLL_pl ^r SjLp) JsliJl ^ ( jJbst jjlp Ujl^jJ joy jdl iJljpJJ OIT b. 131 _ 
(_jlp (Vender) ji^l J dU3 ^^Ji^ (Surface approximation)—) aili^ll 



£j\j,jL*J] Lj>)\ aJLJL- jJufi- ^lill JvaiJl 



.•j^l^wiJl ol» ^Li^M ^ (Merge) ^J ^j (Approximation) 

: (Lofts) — if 

c. ; -j, *)}>\j (Ruled) £ jj U*J»«*> ^b>tu*>l isuii 1 ^>*X» ^y Ujo-*" ii*ijl lil — 

.{_jj tJL«i (Uloft) 
(Weight) 0j_> l« — jjJ Oj^j of <_^ (Uloft) £_y ^kJ j^" ^1 cjLa=~Ai _ 

. ~4>~0 JSCjio (CV) ^£>dl c^ji <3ljjf c^ 1 * ^ qJ 3 *-^ 1 «^ ^>* 
* L—iJ'V (Create surface) 3 — -Jl* ^^ t^" ^ (Display) J*^" i_ii;t _ 

.^LiJ^I ls.j* j^ Jijsl illJij (Uloft) 
Ol c^uU ^Lk^l *lM SjLpI Jjb- ^JyS UT (Uloft) ^-=^1 jfa (I lil — 

^ ttl <- Reparam jj J* j& <- Curve ^p^Jl o^ 1 ^j^~« J* ?* 

.Centripetal 

<uJU4 ot di -IP (Point) aW £>«* 015" jl (Dependent) t ^il OIS* bl — 

.(*.bVl (j-^ I-aa) (Independent) 

jJLJUi (Loft) *LSjy a.jbvuJ\ oU>ai ^ a^l jT J*^ ^*^. ^ OlT liyi 

.(Loft) / o~& J-i (Reparam) j^Ui ^Sll j~kJ 

jt (Uloft) o— +J> t v r -^U f 5 ^ )l tf > -^ ^^^ Edit curve ^ °i — 

.^p/iJ* ,yi£Ji c£>^ J&**" <^ (Uvloft) 

:(Multi sided blend) £jJ=~Jl ^ c-JljJrl ^^^ J-»-j=Jl — £_ 

i$ > .^Jlp Fuse ^ j> v 5 ^ ** A " Ji * -^r" ts^ 57 ^ Max O*-^ V i 1 ^1 

.a*ot jl litjj ^ i) (CV) f£»3 

: (Displacement) <Ju*pj& j\y\ — ^ 



°m 



Nurbs d\ n> i Ai l jjIc qJ51\ (Jjuoill 

(jl f- oyrj ■S'l-P sL^Jj {£•£. Nurbs 7~j]a-Jl <j ajar^Jl iJLP ejLjj CjblJLpJ *.* 

01 »j — ^- So^l — SS' ^Ai. .5ii (j^i^l Jl (Approximation) jUpI JJL2; ^ — 

.(2) =u^l OjSCj 

a$L — iJ Sjj^alJ (Displacement) jjjJl J_j^J Mesh Nurbs <Jwi*> ^ jla^i 

Output set jU- ^1^1 £• jil^Jl J^ (Snap shot) jJ» f <gr v^ jj^ ^ 

.Mesh -J 

^lji_Jl -j W f ..JuT ^ Jai^ ^i. jf ^j^ JLp (CV) l g>^ f^ _ 

(Uloft) *_*U CA—i ^UJI t> (Blend) jl^>JI ^1 j> f^tj (Uloft)_J 
^ — ?^JJ cJjVl ikiJl juid (Make first) yl j>Jbu^l Vjii* Ju^-jJl ^ lil _ 

• Uloflt rja-x Ai^u" /Jlj 

j — ^ l >-**> (Flip normals) <Ji\y v_J^ p-» ,//■ j* lJb_j Lk- oii;f lit 

*— Jli <- Surface ^-p^I ^jI £JI j _,i (Surface creation) WIS J c h, 

• Surface 
(Flip End 1) yljl (Oas-J j^ 4^/ io«j (Blend) a*-^ ^ cjiif lil 

.JaJl £^d (Flip End 2)j 

< J* (Reparam) ^ I j^- J_,Ui u^ > ^ (CV) l ^ J^( I il 

.(Reparam <- Curve ^>JI ^i&l ^) Sjuju* ^L^. 4t\b*y 
j-A\ li__*, (Rebuild) *b ibW JjUi j*U, ^ ^ ^ lib 

.(Reparam) jj DISC l _ r Ax ! 



— olo_ 



jJaJ JjU-J 4«5j^. jiP ^cibJ ^^-j ^k— ^ (Blend) J~>->Jl y\ ^JasA lil 

.^kJl ^Ip Reparani ^f 

^^^j^vaill ^ — ^ Vjf oOAUi (Shaded) *Uk< ,j^y^ SiiU ^ r-^ c-jfj W 

.^j^dl ^ «:, Jsi y» ^yJl SiiU (j „| y - Li (Render) 

i_Jk> j^ aJU»l V^y 1 ck*- 2 -* <Jw>ti (Rail) <■- jk~> t) v^y 1 J^ ^}j 'M 
^j— Jt j — . lU.t ^yjl la^i (Point) akfcJl Qjk- oU^. f.lJb^^-1 o~4 _ 

^_J flJu-W—^l j u> ^ t«AJl \\Jo jup kii JjS/l ^yJl fJW^ls (CV) 

.3^j*> Jaij jju^j t_e>^ *.LiJ^ (Curve Fit) 
^ jja — Jl el**')} (Display) J *j*jti (Transform degradation) c~L->c^l _ 

.(Ctrl+X) pU^VI dUi J~y .aT>l jAj\ jja; jl* 
U-jJa — - k-iu; Uiu Display i) i^-jll (Dependents) jL^ J-i-SJ c~nSjt — 
a_jP/ oLsl5~ (j-Lix jyu" jl ^^^j ji jjoj j( Sjj^u- (Dependent) ^^^ 

.Ctrl+D jUa&^l dUi J^v, .Nurbs 

*_ * f Iji JwajJ" UwUit ^ jJUJJ Ja^aj V l*J-* .JyjU^Jl (Trim) /vkflJ i . 

. Display d *j — *-j^ (Surface trims) J*^ H *~&j> L«*up *.bty ^ ^^-j 

.(Shift+Ctrl+T) jUa^i ^ili J~v. 

jlJLc- (Mirror) »T^I ^i c~3-1p ^ JfUdl ^-^Jl j> Jb-lj iji^aj kwi oLijt 

.U^uj ^-^J (Blend) yf j-kr f 

.(CLJaU kjb- JUj) li-k; dbS/l f«^aj L«J-ic i_^U-l 5- ^ASI CJJLpt 

; }> yi^i m]L« (J^ o j»i> fy^j tSu" ^6-"* '^j/' *^i 
.(Trimming) (^^ , ^ ^Ukal ,«-• (Curve point) 4mj c^^* t^" ^' — ^ 



Nurbs ^AaViJ j*"* t>^ J^ill 



.*kiJl i^xA U £fy\ J^ 35V*ii1 (•j-'J 1 d^j — Y 
.(1-Rail sweep) %_j ^kJ (Rail) ^S ^A\ II* j-a^o-j _r 

^_ki' of v_ £) .(Sweep) ^k — Jl J*i ilUiS" (Rail) Ja^-I _j*ii 1*j~s 

.(Sweep) ^kJl j^' of Jj -1=4-1 (Trim) 

*_T>Jd ^ Jl ;LLp J^U ^ckJl Jp (Texture) ol*L~S^lj euiJjJl lil 

jJ« S3l y£Jl ilUi £^V_> -(Chord length jU-l) L^l f jbu«j jJliS/ 1JL* 

Edit texture surface <- Material Properties wis &> <- Surface ^y^ 
.Nurbs ^k-j (Texture) ^l—S^l j^L» User defined jL^-l yJ&l <- 

.Nurbs ^kJi ,> (Texture) *\~£\ j~kJ UVW Jji~ f Jbu«j V 

tS_S jj^a.1 f j—^Jl SJL^ J^U 1 - ax* <-Jj& L«JLp jiij «1 *jJL 4jL Trja.,n,ll iJb lil 
»_A_ijf dJUil t Approximation **Jl3 J jisi (View Dependent) jL* oV lJu» 

J > J t« j>«JlI j*j-»yl J^ 1 4Jl>~« jjju fLiI jii jl ajJj ~)"-ll |Jb lil • 4Li>iJ 

■Regular jUM yo- <- Approximation JlSLity lJu> 
:Nurbs c il*i 5-* J««-H 1-1 -S A 

:4J a^yjl ob'lSJlj Nurbs obTS* — ^ 

^ So |^5oJl ^j i£_l>Jl J uJ>s<aA* Oi>J*«- J^ Nurbs jj'IS" t£y< JJ 

^ jl Point J=>UJl U OU>Jl OLtfl&l ji> ^ Nurbs oltflT ^JaJj oLw 

.(CV) ,^1 csji <*> 

'^-^ d c?jj — II iljLJ «uU^ JSLio Max J ^=^11 t^jij J*liJl LiiLMj 

^k—Jl j * Nurbs £iy d vVl ^l&U .olftl&^i ^ ^ ^ Mesh 

:cfJ»-l 0j& of j£*J L* ju^Ji oLtt&l L.f (Nurbs surface) 
Point ^j — i ^k-S/l U» Max $ Nurbs ^U-l ^ OIp^j ill^i : Surface _\ 

.(CV) ^ ^% 



Point 2 — kiJl l ^i- U» Max i) Nurbs obdl ^ oip-y iJUa : Curve Y 

(Point) ak^Jl y> ^■> jS^ .illi Point ^j ^k-Vlj oL^dl 01 : Point r 

.,£j>tjJ,I y txJsl^JI y \f-j>r *^-**J J=>LttJ ' s -i^J 01 liA *JaZ*~jt 

f £=^ ts> y y/-} J& ^ (CV) ^ ^k^j ^U^Al oi :CV _i 

,L«jb j^J.1 j\ £^ud\ ^y t.j*- (^» *5^>cJl t^ji Oli SikiJl i_J>tA=4j .CV 

^o-j-i l y^ai t Nurbs £*j£ jf ^IS" j^ j^wai* ^ji jJl^ y> :Imports — ° 
.aJU>S/1 mj^j^j <GLja^ fULl £. jS3j Nurbs ^'15^ o^jjvaj ^ Nurbs 

.Import j-«t j^Jaj i_^i ,jil50v IJLa j>^j 

:Nurbs %}& *LU1 _Y 

: jS"\J id* j* Nurbs ^-il* *LsjI Max c) fek» .» j 
cNurbs Curves <- Shape id-^ 1 C-^ &* Nurbs cjU>c^. ^Lijl ^jku-j — ^ 
til li V L^SOj :Lp> oLJl^S" JsUJj oli>^ ditt L*> Nurbs 01 Ja^f j 

Nurbs <— Geometry <- *( — ^\ j- j — I y Nurbs £jJ^-- *L-M ^J^—j — Y 
A>»k m Oj SCj I u> Si iuil >-^LJli iLuill flij» j«ljb>w*-l AiP .surface 

. Uli.nT, m »j 

j — Jio) (Primitives) aJjS/I obJl&l Jij«* Nurbs okiis" pL^J £jk^* — r 

.(Edit stack y\ 

j-i^i) Bezicr ^ j splines oUtS" Jij*^; Nurbs cjL>^ s.LsjJ (^k^J — t 

.(Edit stack yf 

:Nurbs jriU: £* J**Jt — V 
.U^i J.LJI ti^klLj Nurbs ^V ^i — \ 

^^-T 4) oiu^" jt ^U»^l jjl&l JLp JiJbJl ^ikl^i CJ^Jixil CJ J Jl i_~AJ>l __Y 

4 

.(Tool box) v^jI^VI ^/ ^Ua^Ij ub^>r ^y 



ma 



Nurbs Cil jVtirtl l jjic ^O (Jo-aaSl 

(•ajt: — ^ oi ULw ljS\ aJL»j Trim ^Ja^^l f- UaaV Max i3 v^-"i -^^ 

■ Trim j*\ ^lOjt^rlj ^JsuJl «Ja*i ^ytAl *LioJ -Ujj ^tia^Jl j^Lp- t V*«J^ s-LiJI 

.^Ua^^l u -^p Uajo (S^^i :Flip trim jU-l L-l 
£j ( ^ ^i <^ **LJI vjUp ^-SCp. Lid.1 jlill £>Jkl L.I ^cJ.1 J^b Jaxi, 

:(CV) jJa^ (j a_pJ fiAJl : J\Ju» 
.top ^jJl SiiU t) CV jck- ^Ajf _^ 
&-*■ Attach j .t &j±f jjLJl ^kJl JLp ^^ CV ^^ j^sj! _Y 

.otjj^l ^y d *fjk (Normal proj) jjJl jh~ __r 
cr — * j S^jpr^il Normal projec curve Uli J a^jii Trim jLJ-i ^ _o 

:cJlS" US' oj^ttiJi o^UN : Jli» 
.>* aJU-i J*^ j ^p (Piugin) jj 6 ( ^ j^i- _^ 
c L_^iii J^i (Replace) iJU. J>U ^ _,f Curve ^iJl ^l&l Jl J^f _ Y 

.obJlOl *u^ ^i^ ey> ^ (H) 
.Select <- ^ksli ^i .-^i iju ^ ^ __ r 

.Trim ^ ^S\ __i 

■u?j& c^Jij ^» c^^- uy Jidi ,> Ctrl+B jU^vi c bi. J^, . 
.a^l ol^Jj ob^ ^ jidl ^ insert jL^i c bL. J~, • 



cj\j>JjlaH U^yl 3JLm1w> 



j^S- j^liJl J-vaiJl 



Nurbs ,y&\ ^ O^ 1 jj> y^^. Nurbs <^L$l£Jl cjLiji^. ,ju Jldl t ^5Cc. • 
t-S A j£iJ»:CV £>j Point £ji Nurbs oWlT c# JyiJl _ i 







■ CjS^ 



3fl 



■■HI 

LATTICED 
4-18 J&^l 



:(CV)£*i&^VljuLu*aU 
.Splines J»jJa*H Js* ^ ti> «iJ^ — \ 

jja — -Ji j( ^ — s^il.1 .js — 1*jj lf«j J^>jj (Lattice) i£~* |*£>dt cSji ^-^ — V 

. *ki> *l jJU<? J»_jk£ MaX L^yyj 
^'ISjl t££^j> £ LjboJl r- ji ^ jjaudjj jt^uiJLI jvSj>xiJl iSj* <-thj^ g^Kt x J — 1 



oV- 



Nurbs cjUaJ^ll 



^uic. qoIjII (Jjuaill 



{ j r *J\ JLp j^di ijj'i jib Ja^" ^Jlj Weight D jj dM ^J- s jji Js~ __o 

J — *j \ g"iy< uaJ&j -Sooi ejji oL^-Li L V^J,I jl >Ja**jl l^tuj V^lo-J Sib) 

:Point £$J jtWtflj uLctUl - u 
•Weight 

\ — -Jl i^^ ^J llftj (Point) ^ obJl&l ^ SOajo. ap_^ ^50: J^ 

.(C) _J 

.«1£a; ^Jl -UUJJ ^bT (Point) £^ ^kJl j( ^JJ J^s a\ ^^ _* 

C^ 7 '•' ll J' i> — -^^dl ^ Wj»r fcUJl J 0j& ^ 4^y oldies' SliJ,\ J=>UJ\ _o 



•^ 







5-18 Js^i 



— °Y\ — 



o-\ A j£iJ I: (Dependent) ItyjJt i^^all obiVSOl _»o 

■u -U .. . Ja ijj (Blend) j — »Sll tAi« <sy*-\ tej oU-~**«j:. cjLji£)I oJU ix^j 

.Nurbs goy o-aJ ^ «_jf ^^i ^15* aJ^l^Jl oUl£ll o_j& oi i_~£ 

j jy ,-Jl L^UJlS3l OjS^j ot J^^s. Import j/JIj oltflSOl oJuo z\j£*»\ ,^s. 

jj, , Jbrjj d)t jSOr. V J=4jJl *£A*» cUy uybJLS^ L$jo« Jojj 2JbU A^lilj Uj>Ijoi«iI 

^t i. *£ H (Top) cSjs*^ f Js««o ot liojt liy» ^ l&l c5j^-^ J^ 1 Nurbs oLfls" 

.Import jl aJlp Attach ySl\ j^k? liLUi JojIjJ *L5J^ 

(Make j — *>"> (Independent) J&— -Mjl ^-Jl&l JjJr jL_J-l ^jj 
£ ■-■« ijjjt *.* J^y >£• -W^Jl (^j^ 1 o*^ C^ ^^ ***** 'dependent) 

.^SX- jIUJS* ^ty 0_^Jb ak,l^ cjLj'I^JI ^y^ p„ 

s- j I ( JLp wUUj UjjjU j^Jj "Uajlyl CjUj150I jjJLp SS'jJ-I yiljl Jj^Jaj A^la^J 

Ifr-rfnoj oV-*-*^ A-» fJbW*d.l yj^r^ '^ >*J*»p ^ U-^*f* -W/* c^-r^ 1 (j 1 ^ 1 
^ gyll IJi^JLi .cjVI oUl&J L" jyCi i>\ C ^ i ^ ^Ull^j y^ Sis. V ^ 
Js-Jyl ^L-^Jt &>/ it. .Mjjlj J^yl jll&l JLp c^jL-^ J^ O-l && 

.^Sll ily4 (Blend) 

JLJbj 3T>i jy ^ jji, (Mirror) ^ ^ ^tf* i^<j y „j^ ^ -r^ &J*- 

*5\i. .<_jS/i cjLji^J) ^ p. Jajlj Nurbs J& (Shift + clone) {^" UoiP 

.(Loft) a^«5idl oLix^. JT ^o |»Ji (Uvloft) o>«— j \il 



oVY 



Nurbs OUiaaJl J&& £y&& d»-*»aJl 

0j_£. of 4 Iko ,>_ ■*&. oy (Fillet) U 2 -^ 1 ^ MJ\ rf^ r^ ^-^ 

jJl — &i ^j*j aJU-I »JIa J .(Fillet) s-^JI iIjJ^ of Max ^h^i ^j Ol_j^~. 
. tU^ i)L» of Jl jyiJ (JLSJjJI UjUL Max tyvyj V^Lr^ *^ -W^ 

}L_i* .Jj- ^ jiTl U> DjSC, 01 (^Ip alajljt oLJl53l ^j^uo a*aJ :Seed **-aII 

0) i_- — :£ (<!ajLi -^ j ^JTj <L;Jaij .e^^il \Saj «d aJoIS ^ti* ^ jnJL-o f-LiJj OJjl lij 

rt-$cj^5 cjLJISJI j^ p I^Vl «JJ> J»-l ,yj SJalJl *iyi ,J>s oUblidl is< Max jji 

.^y»_^Ll IJU Seed i»-2J! 

ji4 c^Ulj Seed a*^l t-J^ Oj^ ^JJl Aijilj s-*f 0^ JLp Oj£j *i>JAi 
Seed 3 — »J ji — i; of ^.k^ cMax Ujl^-I ^1 ^St^lt ^ j^\j y> f LiJ^I :UL>. 

,jLp\ gjj:, Ipihy Jfj*^ 

\iJi\ v->Ji LuLllSOl J|JU~.I 

C*"— " ^ — ^ .^l Jxi-J Of (Dependent) *fr\)\ JUyfl obrt&J ^ 
^ f jjJl II* Je Jc3 of ^k^j (Replace base surface) jj c^ (Offset) 

•4 Trimmed f jJai« ?4a^ JlJLx^l y> jluJi oJu i_jL*uf Jb-f -^ . 

.(Trimmed) £_jk«il ^JsuJl ^J&l _^ 
■Replace jj JLp ^1 _y 

.h J& Jaisii _r 
:NurbsuLuiS*l&!Y.U 



— °W- 



J — j_^j l-tf t&yi ^k*-i/lj L^jpyj oL^J.1 *LxJl ^-^i 1ajL» J>-ly (J f 

.Nurbs Jl aJjVl c^Lj'ISCJI 
:Nlirbs C d ; i> . t o ,>* i i I At ut o giauwtl „Lmo( 1.T.1A 

•liJJi pliS/ lathe j? Extrude Jj^^ ^Jb^^.1 
J_yJ=> ,j1p -uSj jj^ jp J^Ls. ^J^i ,£>*^»!J ^Uujl Uuvaj Extrude JjjJ.U 

.jo^I j^I J_^> Js- JxJuJl UU» jjwt. ^ck- is^J> Lathe JjuII L.1 

Sail — » ^ $ (Spline) 0%«Uj Uii* Nurbs oU^dl OULLJl O^lo*i.l J^Uj 
.Nurbs cj*)\ja»j'j oL*~»£. <uk*j c^iJl yjLJl jSLiJl _* Nurbs c^L^i* ^Ioj^lo-I 

"^ 5 jj s<aj Oi JjjJ cJli Lathe (j--u^» a-* \^>\st- jjLc* 3*Ja-j» f-i^j L«Ju*i 

(Force-2 side) y&- (Render) j>„y&& j^> cm*?^ %.}J SlJi .^Ja-Jl ^j 
(Foree-2 >>- ,>yJl «^ o*-*» u#*jJl ^.jjj .(Render scene) jl>» gy J 

.(Viewport configuration) jl_p- £»y cjs Sided) 

.Editable mesh JS\S" Jl <ulp j^LJl J^uil jJLu >x^- jJl&l J^4i L^ 1 /* 1 

Nurbs jl J-i >w of Vi dUp Li Nurbs J\£ J-v*ll ^ ^^jS o! tiojt IS^ 

(Edit jj j — • ^Jl — &l ^ — Lp Collapse aJLjo ^ ^ )( J.uil oLi^ ^ :>_>=>=• ji.1 

.Nurbs o^^ o^ 1 u^i* -stuck) 
: Splines ^ Nurbs CtluWi* .Liu( T„f ..^ A 

:aJli)i ajL^lj (CV) ^y Nurbs cjL>r^. Jl Splines Jp^k^ ,J_p^s 

..Spline Ja^- j^Ajf — ^ 

.o»V.Juil C ^J Jl i_j»il __>r 

.Edit stack <Js- j&\ — v 

.luJlaJl j^ Nurbs curves ^l — i 



oVl 



Nurbs QljiVmll J^z- o*\^ Jj-ai!l 

aJ f-jl\ iajjJaJl LftJlLP t(CV) f jj CjLlsii* fl^P _jl t ^*^* JJ Jai-I J^p^s* 

ji£ — aVi l.1 .Jb-ij jy^ cv ^jl j^i- ^jiVtj jUjjji <> jis^Vi 

.(CV) oL^i* J.U- Jl t}jx£& *y*d\j JJa.1...U Ji« SjU-I UjjJl i^li 

.NurbsJ 3Ufi>ill uttjlttl ^k Jj Lbuj *Llil Y.U 

:Nurbs ^ITj^. tr 5'L. cjUIT JL*o^ uuiij=» lib* 

4 A ^-^-ji' J-"^ 1 ^l > J~y ^*Vl IJlaj :(Attach) OUlS3t J-^j _^ 
Jo*; of ^Jas-J <U.j ^ Ub-j Nurbs ^JlT Jl J^>l ^ji&i Jyi y,j Mesh 
J_^ly. j — Lo U Ll .yP^iJl ,yl£)l cSjiw j^ Nurbs ^^ jf ^h~£ <uU 

a-Jjty obsKJl J^y of ^Jc-j Nurbs ^J J* Jj^JU -uf aJ^-M. ^ 

.(Quad) VlijJl *-^_> (Patch) i*Aj\ j\ (Primitives) 

<V 1 Nurbs fc* Jl jjl^Ji jUb-i ^ :(lmport) oUIlCll aljul -_Y 

y— p > 11 jj JL -^ 1 ^ - tW Wi J*-^" of j^k-J dLV 4, ju; Js-i^. OLui 

.(Import) 

.Jl cybrt^Jl J^j ^ ^JUi Nurbs Jl\£}\ ^tol _^ 
Di Jj-^^l ^jl^JI — . c«,f lit (Reorient) ji-j li/jfjull Cj J J^f _y 

•Nurbs tf\£i\ ^ e jT r ^j csiUi 
■^U^ (Import) j J^^i! Attach ^1 j*>- __r 
.oilji^l jf 4*>j 3 |^| ^ji^Ji J^ ^j| __ t 



o\ ^k — -oi Nurbs ^ — =^ ^ Ja*; c^T lil »jJL;\ jL^/1 oy^ ^^ <*-« 
Nurbs ^Ja — - ^ J-^' c_^* lilj .Nurbs ji Splines cuL^j^ jj^^jj J-^y 

J,l 1$ — l^ J $0:. c^USlTj Nurbs jdsu-tj cL^jji jjji^jj J-^jj 01 x^k^J 

— itf vi,LU4j (Jjy py ss& :(Attacli, import multiple) jjyS/l .Nurbs 

Nsillf J ^ *-* Sj^L^j:. ojiUil ^j! i_^i zj_f~l\ J&>\ Js- o^JU^ jdad 

jj — !i A« f Import ^_A jJl£Jl ^j^^ j ulUij Ncurve select jt cselect 

a j 5 cjijji — wil tal *>i !l» ,:>jj£*«-« ^o ^p S^iL* <J.-Ijia jj.,J-?'i' UasM v^« 

(Edit able <y\ — S" Ji »^Jl Jj>«^ S^L* (Bend) nLwiVi Jo** L^JLp o~sJ*j 

^iiOi OLi *JU-i oaa j .Nurbs ,^IS" J.I ULSii- Jjpdi ^k-J ^ Jldl*j mesh) 

. J.Ui'^1 OjJJb Max <ui>yv^i^ uW- aJU- <_£ 0j5L^< ij^x^i cs^y^ 

4 — *< J-.1 — ics ^y- 4j"L-U ^Ui r-b>t^. Bczier f y Spline <^jjj^i lij 

si 

— pyiJi jJl&l tjr~»* oj^Uw OJ .Nurbs j/'L&f Jp^ L. lil u5or Oj£j ^ LUj 
.Nurbs jJl& cs' (Top) o^ 1 e^ji- 1 o J ^ 1 ^. (Import) 
,3 Ji; — ^ jj'IS' • 5 -iuii I* Lu>^ ^j^J.1 (jJliOl ^Jj^ Extract j^jj 01 ^ . k-; ..J 

.ajC (Top) ^'^ t£j^-^ 

raJlsJl Js-ljlt £j» 
..ij^v^ij' 01 JLiy c^iJl ,yi50l (Ji^lj Import ^/Jl ^ylSOl (_£yi~^ >i>- — \ 
.Import 'uJli ^ Extract import jj J^- yul — Y 
idjj&jJdl CjLuLUU pX**^ T-YLI / 

ji_Jd S.u>-jJl Wijkll ^ •Xfi-jih OUil&l JLp- iiS'y-l yilji jjJaJ — > 

J=>1 — oJl J:l ;/ 0| .<tl£ A; r-i^»jl .j-yii' /u*J' ,y ,j50:. L. L'u^ Nlll'bs ^ ^ 

.?-jJa-Jl; CjLl?tJ.I J^Li. Jau-^J .Ui^ (C.-V) jv^UrJl (3'ji }\ I'oilllS 



oy\ 



Nurbs oliixiJ j^ ^i j^a 

oi :Ji£lJ tf>i 3i**J jl*. aJU-i J^ i) >rrjL\ (Lock) jj« 01 :£-U* 

•&* v &■ cf^ u f ^ f^> r 5 ^ 1 tfjij j9Ujl ^ ^ 

.L^ JLp jjlks v &- r^^ 1 ti> jf J?uJl ^~* ^ 

1-M jCAJUl&ftlb ,»X«Jl — Y 



irSel^ctfap' 



6-18 J&^l 

j . u? dL-^s. JUIjj fLSsil 1> ~p Nurbs l ^^ ^ti ,ill*£ rNcurve sel — \ 

pi Sil Jte tfJUl Jj*ll IJL* Jb'lji ^j .Jaii f mvi l-i* J^ iliii ^ J^ 

.(Trajectory) 45"y- jL-~*j Path jL^^ <t*jpx^d t^yt* 

j, jt. tUil ^*j. i*^2jj Nurbs ^k* y^" J^*il l-i* viU*£ :Nsurf sel _Y 

.Ja^ frlW'yi U* J^- tiiJi o*j Jo*^ j~k? dJuSO:. JUlbj 

e j a iUpUJ (Import) U* ijPjiJl Nurbs cjltflS" £*Jt *li&l **k^ ±JLia 

^5-Pylll ^*l£j! «_V>b*lj jljjty «JLa oil^j f^y J& iS\ flaiiL (t-^JLi j'jjVl 

.ajiUxil il_,ll 

:CV cPoint nUsil jljjf —\ 
4 *U*j 3 — pj^st ,J&j 01 ^k^jj «jl»-Ij Sap-I j tijJUl f.liJV : Single — 

.Stfcdl SjjJLU J^lSOl ^juaJt *U&V :Row — 

.oliull SjjJU J^lSlll 3ja*JI f lixiV : Column — 

.SI&J.I SjjiiJ J^ J^lio uwJlj 3j*jJ1 frUd"il :Row and column — 

.SLfcdl SjjJUl J ( ^; yJl ^k-JJ sojlxJl (^jJJl J^is" *ua^ :A11 _ 

— oYV— 



.aJJLail *-j^Lvai!\ 

:(Curves) uyL>cjdl *1&I jljjt Y 

..V-j Jii^. ^^ Jaii f.ULJ^ : Single curve — 
Ja_jy- ^l ,^0*1! V-jitt oLslSOl JS" frlixi^/ :A11 connected curves — 

(Fillet iBlend) Jo— j^I cjL_JL*p ^^.^ .Nurbs ^'L-^ o -*" *~ 

.(Chamfer 

:(Surface) jJa-Vl *UBi jijjf _y 
.■V-j (jJa^.) ^y ^liT iV&y : Single surface — 
i_kJ^I (^k«Jl) jlp/ 11 oLJlSOl JT e-UoiV :A11 connected surface — 
.(Cap iBlend) Jaj^Jl c^ULp j^ .Nurbs ^ cy^ 

IS — iJlj i^jidUiiVI Oy il* 1 *' ^' i*-^**jI' r t -^ u> ^ Ctrl ^-UA* AJbUwib ajk'n.,* 

:JU)I 
.:dLU J*.^ t) ^>l (Plugin) jj J«a — \ 

.^jlil IajLJI nUi^l jljjt (^Jb-1 (jIp jlJlj rtJ -c^jaII ^^ (_Sji~~« Aif- Y 

. jii^i ^^Ji ^v&i ^aai _r 

.*JU-S Xs- jJ&\ cjUjISOI |ju JjuxU |»-^ fyl 7t-j'U» ^btu-lj Ctrl r^" Jsui-^J £ 

3 *pyill CjbJlSJl l/ 9 ^ Lfj^y C^J* <J° ^ Ctrl+II r-bA* A^^c^A , » jK" -.*! 



:Visibility tyjl\ J, 



oVA 



Nurbs CjIjWjJI J^- 1>^' d"»9ll 

V lj\) Ja ii Jajh SJiU J ijPjiJl NurbS ob'lS' jl^l _jl frU^I ^Ja=-o" 

.UfrUi! LiJLSO: V (aSJ &2 L.jl^j (Render y.y^\ $ dik t ^SU. 

. jjJl II* Jb- ^1 f o^LUI JUy <£JJI ^pyill jJl&l yj&l (^L^i) Hide _ 

j a__ubdi jl-p^i ol sfl&i ailS" jLfbV j>" IJl * J 1 * j* 1 Unhide all __ 

:Make independent J&uu« MjJI jjISDI J*H -0 

^ I — f tsf £• -l^'y jj=- i$\ Jit— (Dependent) Jajljll ^I^Jl J«r ^Jas-o 

.(Make independent) j_>Jl ^ yfcll f «*b&b jA ^-J 

C5 _Ip UjI^. jjail (Animation) ss'j^cill m-Ji i /^ iJL*Jl aJL* 01 jSMj" ^ 

u — * J — ufi c~»i ^ Curve ^y^ ak^l^j (Trim) f Uadl 4JL*j c~»i lilj 

.£lk»yi ii*p (^J: (Independent) Jit— l _pull 

.^ckJl ^y. ^ Ljb UV aLfc— (CV) J*4 L)l £;k~J V 

4JL,>Jb (CV) Ji (Point) £ji jja-tyj oL>ai Jyi 01 r Vl IJU ^kt-J 

:aJUl 

.CV >>=-Vlj Point ^jJ -J^-lj ^ ui>Ja w . j^iif _^ 

.^ Blend _yVl ak-l^j Ugl?,,^ *J __y 

.(Surface) ^jill jfl&l i£^~l J*ol _r 

^kJi J^j Make independent yl J^ yti { Point ^jJ ^kJl ^fcil _i 

.CV ^jJ ^Jsu- JI Point ^y 
.(Remove animation) :2bifi>ill ulul&l ^k &j*3l f^jJI *|*J| .1 

.l«Jp jj~ OlT gJl \*jA\ obJl&l J^ aT^I fJ ^| ( ^L- 

:(Detach)J«iJ!«Y 

_oV<\— 



C^L.jLt<JL) L}sy\ 3JLJL. j&S- ^UJl J-^aiJl 

. j ^^ Lp yLil >? t^y^\ ^yl>Jl IJLa * Llxil (jj^i=> jp ■Aj-L*- { j^<^* dLiJ] A^as 



« -I J^-^j liJU^J c5jl_p- (•jj- Max j&t* .Nurbs <r iy: ^ AJUaiJ Detach 

.^iVi/l Nurbs o^ 15 ' cs St --'r* ^ (* ^ a * aJrl Nurbs o 1 ^ 1 

jits' J^ai oy» ^ jjp d^H Uaixi [Relational jUJ-l ilL» c5j!j^-l £^l o*-^j 
.(CV) jJa- Jl *JyS (Ulofl) Js*i **i* . Jfc-, 4JU4S J^lj ^y 

cj! tfl&l J vrt«i Ja .Ij (^Pji jj'IS' Jvai Oli Ijj«£ jLiU IJL» Oj£j UOiPj 

oL^I Jv^v. (Uloft) J*** *&> .(Dependent) -WjJl jJl&l J& *~ &>y.)\ 

:Points -CV- ii*ji» oliilil/ jj>»ii VJP-1 A 
Ja v^j- L^u> ^pj a-iiU (CV) ^ Sjji J& ^jj 3 ') Weights — \ 

ijjj ll JUjj \~>*-y> fJa-Jl Jjuf; ^a^aII «j* t/'^it* £tJa~Jl j^Ip ^JXa^Jl ftjji jjjU 

<lL»Jr (O ti ILiLjJlj ) (j-'y&Jl AljiJ *i>"0 7«Ja*«Jl 'A-«*i "*-***) I 0»i* *^.)_J .rcJtt~JI jP 

a !,. ■■ ^aJaJu:. Jauai mJsu* jl ,e>«-^ u'J*' "^J 3 -T* ^" '"** fl-^'^^ ^1 : 2?*^ f 

:(Movc surface point) : jJa*Jl 1>U) i^^x^o — Y 

.ajwj ^^. jl ^kJ (Points) J=>UJ v**—" iill*£ yS/t U» 

.pLyiVI jCi jijisl -kUdl v**- I f Up ^JIj Vjl o>- 

oJlT lij (Surface point) ^>Ji jilSOl v^- 5 ' j^^ 1 ,Jj " ^-^^-i ^skt-J 

1 S" ^ SJL?-lj ak«J JaJii <_~*i~J (1)1 Ajiai-J SjJ.1 «JU .^y { j ^JauJl (^ i»UJl 

.WjJI ^ Ju^ Edit curve Jy gy {^=^>\ .*y 



oA< 



Nurbs ti»l jVt loll ^ic (jajIjJI (Jj-aaii 

:(CV) {&■ cSjij (Points) J»Ub c3^-j a»\J»l — r 
:^>^ j* Point akiJ i-iJbL 

.Delete ;uk* ^ Point j/s/l ^asi — Y 
.^jjLill a>-j] j^ Delete £-lai» Jlp Jai^l — v 

.^>J.I J5li Max cj.a>~» 
.^jUil a>-^J ^ Delete r-bi* ^ j*\ Y 

.Delete oi^l i&x* ^ Col jl (Row (Point Js- ji\ _y 
:CV ^Jsu- ^ j,^ ^ji iJsJU- 

•Delete iik* ^ Both jf cCol (Row JLp yW __Y 
.jil^il .JlsJI (3JLJ- :Row :^a^ k 9u> 
.jiljil ij*«]| i_jJU- ;Col 
•••V-j (^ ejji <JJLsi of £sku«j ^ :3ia?-^lo 

.Point ^Jb j&b j Refine <> ju\ _\ 

. l S>A\ ^y3 Jbjj cSkiJl UU.J JL,y ^ i ^jA| J,, j-\ _y 



■ Curve cv ^p>Jl jJl£il £ Refine JLp ^1 _^ 

j «J| 01 C SjjJJl &U>I j^j SjjUl AiUbl Jby JUc- t^^i* JLf. yu\ _Y 

(j-j «J jjl* -lai^ ,/" S^t^Jrl SjjAJl ^ SOjC^ SjjUl cSjJJI .ily^ 

:CV fdauJ *-£=£ ojji rtiUo'y 

^j — ^=- 4 »U^ Col j Jw> aiU^ Row t5 l^ yul Refine *ik^ ^ <\ 

,|v5^xJl ^ji ^ ..ju^j i^«js iiUs^l bothj 

: Point £ck>- Jl aki; aiU>^/ 

Surfcol ^s— Ipj i»L2J uJlvs. ail*^ Surfrow <Js- ^ Refine ^ki* <j ^ 

j — » i_j — s«j ij^i aiU.^f Surfrow @ Col ^j J^UJ *y>s- aiU»*y 

.(Points) iiadl 
.^kJl J^ ySJl _Y 

aiL^ Curve jj fLbu^i ^ . kt-j Nurbs ^'is - j^i. aksj ty^« (cjuu ^ lii 

.«Ja*JJ JUbj 4-le- JaUj 

: (Insert) p££ urji Jb*ol — i 

(jjh ot (tUi: — ^ Refine a — »Up^I aJLjJ ;u$Li^ rtiU«Jl <^ji JU.M :UL>-p 
3 — jLo-^j Ai>_i> jycu*»i «J*«Jl tl)i (tiu (JbJLij ,J^j>*jj *i/ 7tJa*Jl jl ^s^il ijj rt-5sj-vJl 
.iJsJUi (Refine) L^j /^dl jl ?tk~Jl j> ^"^dl f j—^ii i_iJb£ V JU^l 

■c5j^ Jl^^i ^Uj* a*j (Reparam) ^S/l j«Jaj <u» ^-jv»J.l ^ :j***^ 

:(Fuse) :tij^lj Jc^Jl £mo — o 

<L — Jaaj l jv____i yt^tUl A^tS«..J 'Vj 4c5/^"4 v>-*- ' i_P) "UaAiJ «UaiiJ ;?-0 ^)a^»J 

.ytn. ll jl ^xlIM 

°AY 



Nurbs ejl ji-uai l 



Jnifc (J-aljJl (Jj-tftill 



cSjJJl jl J*UJl SJb'Uj .cjyjji jl uukiS' dli~» (Unfuse) V-^*J* ^L^ 1 W* 1 

3 — Pr^JL» ^i Cj^ * dlS" bli l^l jl ^Ja*JJ £W>lj ,j-ji" gJa*j Ul Ibr^ull 

.Fuse jj j«- — \ 

f iSj ^ CV jf 5kiJ ,^-1 <f SjLiJl jj j/- OjJb CV j\ '&*> J* JA — Y 

.iJlill ajjJJl £• ^JiJ JjVl SjjJJl j>>^J cAJ^ JJ J^r" 

j»j ^.j 3 Jlill ejjiil 01^ lil L*l ^yiLi aT^^x. ^j Jjty ojjii) DlT lil 

lc ypytJl ^uiJ Jj jl ajj'i'l Jb^La ^S' j ,^t> 

:(Unfuse) tfjJUl / J^UwII go s-UJ^ — n 

.i>rj>JLil iJoiJl jl ojjJJl ( J&\ \ 

.Unfuse ^ j*\ — Y 

.iJb- (^ fljji JS' JwUjj ojjJdl i_^~J 01 OVI a^uJ V 

V- ) A jCsJl: Affect region —V 




7-1 8 d^i 



J ^l £■ ^ Cy-J»L*. Ji* itl* UtTj Jj^aST r ^d| Jjji _,t ^JaiJl j^ 

S-^— ' ' <^ri ^^i l_^~Jj ^j Uls JUi ^ gJl SUxdl j^ J*UJl 

.eU&dl ajaiJl 

■ai^JJ J^"j vU £~^J ^k^ JSo ^ jl i^o J^la S^T ^ ^t. 



— °Ar_ 



Cj\jiAjuoJJ W»yi 4jLJLu 



jL* J-.bJl J-^LftJl 



: Affect region ("Uax^Ij as"^ j^jLd 

.Affect region J^- >>- — Y 

.Fall off "<^j> jyj J**; 1 SjJ.1 oJla cjf Ijlj !il 
^jj — ll u U iaii ^-J jJtJl i^i jUU 11a j^ Oic- : Affect neighbors 

Fall 2— *-i (j^-^ *5odl tJj^J JsLaJl JS" O^^ ftJa^Jl jl |V^I l-i* lj^ 1 JsLaJlj 

,\yj>-i |l jl ^u^tJlil j\ £cJa~Jl ^^jii JLp I^JlS'f off 

j • SjjLil Js-UJl J& J*ii as^l y jsl j\J~\ \X» ja>- :Same type only — A 

Jj_ji^ J ij\ji\ c^jiy-l ^^.Ij ^ c/j 1 ^- {js- A^ ^* j^ 1 :Edit curve — ^ 

.Edit mesh 
.jjitJl liik. >jJ- ^\ *J&\ ^i\y~ Ji jT>l ^ aiL-ii : Fall off 
a -..sll ^ £■£ L«JUPj jiS^V r- jOi. tf&A. Jvau a*JiJl ub jl UJUxi 




8-18 JS-A3! 

T^yu Uou c^a^l jj^ 1 Jjk J* &*& *** ^ u*"^.? Cfy- '• Pinch 

\ . - \ A JSCiJl.^a^l jj^l J> J^ £»dJ .j^JLiij a-i* : Bubble 

oAi 



Nurbs Ci Li^iJ 



JJUlC tjxljll (JjuoAII 




PINCH=.5 



PINCH32 



9-18 <>&i 




BUBBLE=1 BUBBLE=6 

10-18 J&&3I 

: Curve *±*j*Jt otittKJf jj^ Uf m \ A 

f ti—^il *l — &L, ^j (SUull oL^dl obJL&l lJJLL :(DeIete) tAU-l ^.\ 

.gj\A\ h^ji fy, Delete y\ J* .WJl 
laJkil ai>JL afc* ^ jj cv ^ J^ :Make fit _Y 

J»l — sJi ,ap ^ ^U y^ ^ Max Jrj*j Made Fit JL* jz\ _y 
•^ yp^ y;V J*UJl ,op ^ Make fit JL«^| 



— 0A0- 



S^Ul £^y> p£ yH\ lJu» U**^ «l«il oL^jdl; ^^ L. :Make first — T 

ojjJ !i <*- — -^ fW^j (Trajectory iLoft J^-f (/>) <£jjj^ ll»j <J,jSfl 

SjjJLJl £ j^y Jbji - t^JJl Ol£il J* J& f Make first ^Sll y*~ :JjVl 

1 lilj .JjSH ,eA ejjaJl »a* t^-v*j Jj*Jl OtC« «jji il^iA 015" li^i <ui <J,jVt 
: »b i. ...aJ\ SjjJUl JJi <1>_j£jj .SlXiuU- Sjji pLiJl rt-^i Sjji iiL* ^^j 

.ajutya X » iLAj AiP- JV** ^Mjdl 0L4I L«l .plj^iarA Sj^iv' 

,/es^il* ,jl«> J^k* aS'jr^* fj*»j ^ (^ .r*^ 1 l-i* — ^ 
Of ■ £ J,jSfl SjjJ II OS/ Ijasi jtP dj^i ^S/l li» <^|i h~j<A\ oU=>~JLI — \ 

.Reverse 
^^ jt (CV) ^A M ^kJl t> ^>1 uM 1 1^ 1 Jy* :Make cos — i 

.Edit Curve 

.Up Make cos ^Vl j«JaS a^ ^AJl t^ii ^ —^ 

.Make cos ^ yul — V 
lii Point ^^Jsiij (^ tfj> £^ J! 4tj^ cojf lii CV ^aaili gy jik — r 

.(Point) l ^>*^ Jl 4jy* oj»jI 

iljiPl— j u iJUj ^yJi JjIjJ t) ^Ai **l»* ^ Pre View }M f &\ :*fc*-^ 

a sJ -^>uii J^. UjL- jJ* a5 O^ of <^ Make cos j*L-Jl ^Vl c3~W 

.Projected curve jf Normal ^jSfi 



Nurbs ciil j't-> Vrtll jjic qJj\\ Jx-aill 

.L-^lsLii l Js- jjail 4fj>*A\ cj-j'jJI OlJiJ a» Ugv^tuj ^!-j^x^« Jajjj :Join — o 

.Jaj Jl iSj Jo *£ \ 

Join j^^fl >*- .ji"^ c5j*= Nurbs ^ IS" j — \ 
.^lyJt jl fcx^ill wX*j ^ j}Sl Ia^jS tolerance 

.OjaJtI ^J.1 j* ij* aJL^jJl J^ (Blend) jL^ :lla*-%i 
(j— 1* j — w f Break yVl >«^ OL^i. J,l u^l ( v p Jj J^ : Break —1 

: (Curve degrees) (^>tdl &rji —V 
J-jjj «*jj lA^j j£f l.^~. y^l ^^ JLpI jvpdii iu-jj Oj$j L.jup _ 

.(Segments) j^uil ^JaS jujj ^f oLplk^VI ,y 

*& ill J,li]| _,t ^jiJl ^ ^ JJ J 1 ^ jif ^ j| Dj & ot ^SOl V _ 

Sa—^j i^ ^ obo, ^ nillill lU-jJl oU, 01 c(l-) ^dl |JLL 

.m, U^*, ^ Hillsll Jb.joJl ^ ys^f oL^dl ilopjj 
4_ U» (=? _a o_,_-5j Segment Wrf ^ isl*. C ^| ^J^i j^ : close _ 

.J^i (CV) ^1 ^Ji, jjd :Rebuild _ 
,l_^ ;.ui a, o^ i*uj u ^^i aaj, ^ ^ ^ ^_ :Tolerance __^ 

r Lb^_L -u^j ,l Silpj ^ ^i ^ Tolerance a^i s^j ufj ^i 

—oAV_ 



^UjUJL) L^jJl aJLJu jus- j^liJi A*swJl 
Preview Oj & L.j^j t^^l J jvS^Jl c£ji jjlp juJ lLIUs- :Number Y 

J — jai\ &&* JiajJ ( y^Ai ( JaA\ ^ly j^ Us, J? :Re parameterization — V 

.^juJLI SjjA*- ^i^ cSji aiU»J a*j Reparam tSjx\ *» £j*nll ^ 'r^ 3 
ju-jti liilij i£^ .^k-* jii*J cM o" A^ 1 J^* ^-J* £? : Chord-length . t 

.^A\ Jai Jjl> £• JUuJl «JLa jjlks* liUJU JUuJl 9-\J 
iJ — lij ^ — >^il ^r^ jjjj Jppt ^y jS"^ cjaJrl U.^ ^j : Centripetal .*-?> 

.U,V l** WyLvail oJL* ^lp OLU> aJ jxiauJlj 

: Surfaces gJa-wVl Xcs^iJJ Ctl&tJi jtj** (HP m \ A 
Uvloft jl Uloft ^j-J Ja-jij gja — - Jl jckJl ^'IT Jyi :Make loft -^ 

3 — It^b d) li j^j U loft jJ^ 1 pLiJ'y f Jbu^dl a*Jl jjii Dt *iUz'»ij 

.^kJi yjP^Jl ,yi£j| ^ai „\ 
.i£j\y gs u^j*^ Make loft jjJl ^ j£l — Y 
lyjo obQpyi oJlaj Ok Jj> j*\ f ^j^Ul cjblJipV 1 ; ^ — -V 
^LJuj^ ^Ja-JU U jj^l Jjb ^Lc i^jL^^jl. ^ajw*-^ ^jii :From U Iso line . t 

.Uloft 
jiL-Aj'y «k-JJ V jj£\ Jji» Ljip cjLw' f.|Jbw*«l< ^yu, :From v Iso line .^ 

.Uloft 

oAA 



Nurbs cjljVi,iJ j^ ti^to J*-»iB 

tj—ij^ Jj U J* oLxj f !jbt^U f ji :From U and V Iso lines — *■ 

.UV loft jJ»- *Lwy VjU 

3 ki oLl>^ ^ (Loft) —ll frUJl ^ »>^ L.-^ :Use point curves . * 

.CV oUi- ^ 'i/Jb 
i>UJi j,op j^i dJUbw^J (Uvloft)— I && jLil-l li* :Extra points perseg — «■ 

xs- JsLiJi ^.jj jibi o^£ L-JLui (Uvloft) — 1 -lai* jLjU ijla :Fuse point 

Ja w UJLie- aJsUJI J j*i-J VjU Jjk J^ luL?<J.I of JLS'jJ coL^dl a^Uj 

,i_J jl lUL^>iA\ fw [iAjaZ* ?Ja-Jl ie*lij CtLUi «1*J «Ja^JI ^^LP 

. jiSl \ijyw ITjL. JJJLj oL^J.1 £J»Lu ,y sLtdl (UV loft) 01 

U loft ^Ja — Jl OjSy U-^a jULl Ijj» y_p :Delete original loft curves 

.OK J& j& L»OiP sJUoVl Loft obu* 1JJL4 01* ^ lili .UV loft jf 

.(Surface point) 4«J ^k- Jl ^k-Sfl <y ^_y $\ Jj^ :Make point — Y 

,U <*J Jtt«Ii ^jajJI J J»UJl JJLP jjjd «L«lJb^Ail *..,]e7:^jj 
.V 5*J jjjii i_iviJl ^ JaLiJl ^OP jtJcJ <*|jbW— I ft^Ujj 

.Render jj^ U** ^ jtl£ll ^y* ^ 0^ o^ Rend era bio —V 
(*~— * i-^ t) aOpL~U) ^k- j£) j^uJl ^lj jpjA : Display normals — i 

,f\^S VI il^* i_ju^e»jj 

>_* * — 9jjl ^l&J ^kJl pjii; t i4i ^lid eJ i>. :Fii p normals —6 

,(U jj*) i^A Mi, ot— 2i ^kJl ^ .ilL^ : (Break row) J-AaJl — *\ 

■(V j>*) ■i^ 1 *^ ui*— «J c^-Jl p-s dlUg : Break Col 
•(U> V) jo>' yj.l4L f Lit a*,^ ^kJl ^JL" jJU*£ : Break both 

. Jiu^* £^l Jajlj g^u* ofj?r lil : Alalia 



— oAV 



oL.jLwJL) U>^l 3LL jJus> ^Ld! J-^aJI 



J_jji ^ «Sll IJ* «l)t jTJb" £.) .-JjJa 3jL.jj ^kJl ^. : (Extend) >uUsJl —V 

.Extend jjh y&- — \ 

• JjjVl OjUIj UOiP 
,A^Ju £A «Jbt»Jl aJsLSXi L.JLLP yO«^ V Oj^uJl :3ja»-^ta 

of fbss-^b cBlend yVl V^-j 1*4-*** OiP/ Oi*^ -^ji :(Join) ia^jJl — A 

.(L^kjj ^So:. ^ Trim ^JaiJl o* ^^ ^j^- 1 ) -^ ^^ ^j^ 1 -^y 

.(CV jt Point) 1>J»- jliJ liJM : Close — 1 
,u^ ^U Joj^j ^ja^Jl jUj : Close rows 
.^Jij^p /&iU Jau^j «JauJl jliu : Close Col 

.-,] c \, -< ^j ^v^y J<*j*i ^'^ »^ (t^*^ : Material properties — -\ » 
u Lp ^ydl pUS^l uJmyJ ^j ^ jjil '-i* fJb^l : Material ID . t 

a_^-lj Nurbs j*l *" Of c^ 1 O* **** ^/°" r*J 0-* ^ f U«-.l OJ 

.(Multi/sub-object material) ^y cU-S'l <jyu dlLe£ 
SL_lsJi ^jfcil f *~~. oblju^ ,v»j Jj^l SbaJl L* ^ ^ Channel .u 

j— -JaJ - ; k ■■• ■» <Ju**>4J oLJUp-| jj^u; :Gen. mapping coords — *• 



o^ 



Nurbs djbiatiaJl J^c- t>ljll J*-3all 

..o i^Ui-i ^L^jJl AjLj'la^i tjjJ Nurbs jj'ISo'I cj5 ^J 3 - JSCi 
jji^t JLsM J>S M jjj, ju> .ju^t oLJla?-l ^-L-jiL, ^- :U,V offset — ^ 

^ — ls±! jj^l Jjla JU^ uJu^jJl cjLWI jIj^o fS^s :U, V tilling — * 

(Edit texture gjJLJ J£-uJ ui-_ Ld>iJI uLulJ^b pSauM .j 

: surface) 

J/' SOI A- * *iVj-* rt-Ss^ c5ji j>P *i n^c>Jl |JL»j CtJ^vJI ^^ UV (Jl^jJI 

01 j .tulj-l —^'j J 'j^ t^J *sL»-*J |»-S^iJ r-j~~J.I ?Ja*Jl Max j»JbJt!*«jj 

UL cytL-T^lj j^i Nurbs <>• ofeL-Tyij ^j p. yJl Mj>JI <~-^_5 

.y^~Jl ^UJl j^Soi ^jj dLyi oL4l (J-SCp oL4L> *i;y 

.Nurbs J& £. UVW J J** flJbw«.l <_^4 —^ 

. ^i^dl ^i jt JaUJl ^ ijji ^jfcj ; Select . ^ 

.SUsi.1 j^SCad! s_jji jt ikidi i,^^- :Move . Y 

. SUidl j^ill Sjji jf ajaiJi jjoj : Rotate . r 

.0=-^. J5Lio sudl piUJl Sjji _,t aJaUl ^u, jjj : Scale . I 

.^Ja^Jl Jot* £tivaJ liLSo:,, :Pan . o 

.^Ja-Jl a^. jjSvjj ^i-^ij :Zoom . 1 

.^kJl o^ Jp i^*ii- siiu ^ :Zoom window . V 



.^tk-Jl ^_jj=- ^ ycvai" Ji jSj :Zoom Extent .A 
^_5^)1 cSji ^rfr^* o^^-* ■J+iii ^ oj"^jO*i)\ j^Jaj" oj^ Jip- .'Preview . *\ 

<r ^-SM OjJJL ^Ij y-Sfl Oj^JL. SUxil yS^ff-Jl 

.(tL^^I ^^J ^l^l jLjU y. Lu : Chord . \ • 

.£c^~Ji ^Ip (iL^S'^l ^jj aiyjJa jjjd jUJ-l li* ^oax-iI :User defined . \ \ 

.SUxdl rtioxJl Sjji 3-jiU- Jsu^ jUJ-\ Lu> *Ji*a^l : Weight . "\ Y 

^ji jx jj^p j( Jwh «k-Jl JivJ jljjS/l »•!* ^y ^~\j ^s- yJji : Refine . ^ T 

.Ijjj&r (j/s JUo^ jtjjVl «-l* ^ ^-lj (jlp yul : Insert . \ t 

: (Create curves) (jlWipH ^^aJJ ^tfJf -Uuj "UV.J A 
:(CV, point curve) #£>i)l ^i*4l ^t*ij -^ 

CV Curve go j -A-»i ^ ^ ^'^ °a* J*>U y ^xa ^soJ of t ^c. 

. vj>u* (.Lij^ ^yJ 1 «Jl*U j-^ v^-~jj >o' f Point eurve jf 

.cjl UjUii JfUii JLp Iju^l* (Point curve) akSJ gj>^> i^" : Curve fit — Y 

JsLJi jf U;U »Li^. J*12J Oj5o' <j( j£tj (CV) C)j>3 itf i»liJl o.U j&r. M 

.Curve lit jj y»- . ^ 
j— « ^-^ Max k-s~» ii^»j -ci/^i »tui <>=■ y" 1 f KA^ aJ«J ^l* ^ . Y 
.(eU&^l jp £9rl>W Back space ,^1 jj fLus^l £*k~J) -L>UuJi oJ> 

n-^ A j£jJl :Transform curve — Y* 



Nurbs dl jivial i 



juir- ^<»l!ill (Jt-aill 



li_»?x**Ji 4Jlaj> 



t*j. 







11-8 Js^i 

: JUl J5liJlj ^ ^Uil jwuj OIjjJlJI ^Lo L.f _ 
.(Curve) yPjift jftfll cJji^. j J^ij Sub-object jjJ! J* yB! .\ 

.^IjiVl JaJ.y. ^ ^Uil jfcjjj jjjJUll ^Ijl fl.laVl-1 .V 

(Js— 5 *^ 1 (j — ^ ^y*^ f j-j tJ-M (Transform) yty f Uaxu.1 ^Jai^j _ 

U-U jCiJUMend— i 



•-D- 



BLEND ^ i*, ^ q&vh,i J«ij 
12-18 J*dS 




-fe'r- 



— o^r. 



jL« JU-oJL) \Jp ji\ 3JL*. L* 



y^P ^liJl Jyajll 



J__JL»jJl *-Sj j (Afl^*w« /<-• Jajljjj (CV A-* <UaaJ) ijc&*x* u.\s>-fi till A ^ l al ' ■ J C-Jli 

.Blend yb- o&^* (Jj£ Nurbs ^"1^ <j . 'i 
d_jy ^i ajL^J 1 j ^ y^ f '-'jj^' 1 ^^ ^i/-^ Jj^ 1 i^^ 1 ^ l/'j^ 1 jy ■ Y 



c^olj Li£» JL>-y)l (V^-j •vVl t^^ 1 uy u- 1 ^ 1 kjj tj* yp : Tension 

.LtrL^. -Vr 11 ^-^A v'Vl i^"^ 1 U-* J^fcW £^fj u" 1 ^ 1 ^J ! J ^^j 1 

.Oi^Vl Ol~?~J.i ^ t ^^« J& J-sJl s^J ^ jjjj : Tension 1.2 

jjji JIp ^1 (OIjjS/I ^Li>J.t Jjui«j jJUU*i : Replace first curve second 

.iLli^j ot JijJ <£Ji\ ,y^ ^ J*>\ £ Replaee 

1 f-U J&sJi:Offect curve — o 




1 3-1 8 J^J" 



o<U 



Nurbs tUjiaJ*to 



uic. (jxitjll (Jx-aiil 



.Offset /$ ji*- • 'i 

ttl ^ ja^J -u—l Jjj^l O^UL fgr ^J 4&.JJ1 Jiy ^ift &*& c> >* • ^ 

. r ljll ^*JJ Max jjJ^i »»-»j^ 
.Offset 4^-ljV 1 aiL ~ 4 -y^ ,bijl> ^Wa*- -W^ (^ • V" 
.(Replace) ^T £»** s^ 1 s^ 1 J*-V V^-b 

W-^ A J&tJl: Mirror curve —I 





14-18 J&A3I 

.Mirror j>Vl j^- . \ 

j\ <tJU- 4JL0JI *£ Of JL>y (^JLii (Jy~& j\ JJ^\ (^idl ^V^ (Ji-Jl JUj'lSJI ^ . Y 

^ >jii juJ ajijUi aiuii ^o«d <^>^i f ojiJiJ Jb_/ ^JUi js\£}\ Js. j*j\ . r 

.STjll <>UJ-I J,l jj-io yi^ai l)jL j-'jt'r jjkf 

. JLil oLilJ^t j^t a-. Liibt ^-J j_j5i JjJ? J^ STjll 

• Offset is-lj^l a*L~. ^1 IJu* oLlw -k~^l . i 

^a-U jX^Jl .Chamfer curve fh£u«il cJxJJ) -.V 

•jjJjjl ijvj^ti* jjy < >a tiA^ (_. )a .A (V*"^-" fg*^! 
0^0 



c->L«jijt<JL) Ui>jjl aJLw-Lu 



J&& jj^UJl J-a^I 



.jjuttLaii tjv^^xi^ JSVl jj^- fc-iJ' . ^ 

.Chamfer j^S/l y^- . Y 

.(JjjS/l OjUIj e-i^pte* L^Jajjj" Of Jjjj" ^Jl 5jI$JI i_JU- J/sM i>^ 4 cs^ J*^ • ^ 

1 .Ju*i .4 Jajy Ot Jby" <£Jl (^UJl c^^ 1 *iM »J^ jj jij^ ^>^ v 5 ^ • i - 

•cTJ^ 1 JJ JJ^ ^JJ^' °-^ *yr^ 




1 5-1 8 dP-sM 

Cp-*** J^ )$ ui*^ o)^> J* & f~ ox& '(sJ*- 5, $»**) Max jyi^. 

.(^_.,K«*"» 

■«y ^j - r * t ^ 1 '■** ° , ^ sut ^ -^-^* • i 

. v u .t.n a—jjaji oi £*_, ^Uiadi ala£ oy ^v^ J& a>L~ii : Length 1 .2 . V 

.tj^/l (^ill ,y a**- ^Ua»l ^ y&- o£i Ua«i : Trim . A 

.aljLsil ^Jrl f Uadl (r^ >^ OjSs Uoyi :Flip trim . *\ 

.Oit^l yf J* U jj^l J^ j^^Jl £*y >* :Seed 1-2 . \ > 

.^1 Oi~>^ uy h)\^ _»*- {c>^< \jr* : Fillet curve t^jJUJl tJaAit —A 

.Fillet yH\ y*~ .'\ 



o<n 



Nurbs CiLuaixJI 



j&c (J^IjII JjuoiJI 



cs-^' <->> u-J^ 1 jJ j^* uyJ»L^ ui^^ J*Vl J^ l5j^ Nurbs jitf" J . Y 
ol — *^ s-^-l f LfrLj Jbjj" ^Jl Aiii (_jUt ja>\ «<3jjJl OjUIj ^L^-^i JjS/i 

s-b - ^>«-^ Max y^ <j"S^ JJ Js" ^* JJ * '^jr^ j^' i^*^' ^^ 

f " * * ' • 

J "^ '^*) iX*^ 1 uis-^ 1 $M J* tJa-SJl j^^ ^>j Of ljjj^> ^ 

i_- Ja-iJl ^ji Ja5 UwaJ jA <^iJl Radius jkiJl i_i*aJ Ji« oLk*il Ja^ pi . V 

.Chamfer y^M J k-j^i* cjLW.1 Jib 
n-1 A j£^Ji:Surface-surface Intersection Curve iJjsJSil J^iJi _<\ 

ZL 




1 e-1 8 cJt .f.ll 



t L_J^Vl J__^l ^ ^Vlli* f U«-l ^k-a i0 ^ £^" <>• ^ ^ 

.(trim) 
• SurfXsurf yS/Iji?- .'\ 

.U4-LIS ^ i4u | ^^ 1 M ax Lsjl 
W-U JiCjJt.-uiso curve VIso curve — 1 ♦ 




CJ 



L»jJLkaU L^yl ^JLJLu 



jJ^p ^liil JviiJ! 



.(Trim) f- Uo^A) ^Jo^uJ of jj^.j ?-_^Jl ^^ UjUiJl ^ ijajlj cjL^^i ^ 

, «■ 

.V I so curve jl U I so curve jh- . ^ 

(j j ail .JjjjV' — ; l^*' 1 ^' c-^y ^^* t-Ls* 3 -^ 7^^ iiji* t/" j"-' j^J-* jj-* • Y 

.?Ja-JU V _)t U (jjj^I J^-t JjJs> (J^p- ^js^l £»_y* Jov^i' : Position 
fl ^uJU JjUI.1 tJsuJi aJ2-«j j-isi OjSCi L«a^p : Trim 
.*Jas<il ?JsuJI a^r ^^olj : Flip 

U- U JSCjiJl : Normal project —^ 1 




18-18^1 

.(Tl'im) £ UasS^ JaJuJ.1 t c>^ 1 ^Jj*wU«j l)1 < «^k^J_j c^do^Jl pJa>U 

^J* yUl <d ^tli jl Up £*»y* t^x^ ^k- JsVl J* i£j£. Nurbs ^^ i^ ■ ^ 

.Normal proj ^S/l 



o<\A 



Nurbs CrtjiauJl 



jjjC- j-aljil Jj^aill 



.,_~*^dJ JjUil rda-Jl xjaxii :Trilll 
.^UaaVI *£*• jj-^jo ."Flip 

■U,V oijj^ J* >«>^l a^J ,*i^ ji*! :U,V seed 
H- ^ A J£wJl:Vector project curve — \ Y 
KS — 1p -bl^ 1 <^ *l*t-li JjUI ^uJU <uLu, j*, ^kJl J^ ^^ ^i. y* 




19-18 JsAJl 
^_i J~Jl >l r uf .U pX^r af ^j (Vector) H^ ^ p. ^kJi 

Y ♦ - U JCaJi :CV onsurf / point onsurf —^ V 



_°<\<\_ 



Aj> Asmjj L/3jJI ^JLJLu 



Lf- ^liJl JvaiJl 



_ij .jd^ TrJiT^i ^e- (CV) (w ^ <-£j^> (V*^ j> lUij ,v*«^« a^v5^x5 i2jji» ^_» 







20-18 JS-&SI 

.^k- JU- ^>cj> tUiJ^ Nurbs o^ CV point surf j^Sm ^ . \ 

* 

Edit curve <^.Ap- £*y u^ r~» t£>^»ii J& fi\ £ 2 D jM^ >>- . v 
^y; «ll ^ c^t jjJUh t y^> jt>^Al fL^l <^ iJ-vpl—i (^ JJl on surface 

J sjji j — p jyj Syu jr (^i> oir jj ^) yj^wiJ ji^ii (uv) 

. l g>A\ jl*j : Close 
.^—^JlI o^l ^ vj^j>. ^S^dl tSji j( JpUJI g-o dU; l ^xjil ^ :Open 

.Trim /fy\ jJo^. r ika"^ yS/l lJu> fijwj-l ^5U 

liL^jji i) jJjf-L^. :(iai» Point £> ^k-SU) Move surface point jUU 

.Edit curve jl>>- ^^ i) Jj^--^ Oj^ l»lAd! 
.Move surf point j>Ji y&- ■ \ 



Nurbs cjlj iVul ) 



JU&, 



{yM J^aJI 



-iipc J.! jSLs, jwd J^UJl i_~>«-\ . t 
Y > -^ A J<£Jl:Surface offset curve —1 * 

. Surf x surf 0j£. of __ 
. V I so jt U I so jf 
.Vector project jt Normal proj jt 
.Point on surf J> CV on surf 



-ijVl a. 



~4~i3 



.Offset 




21-18 J*£S 

.Surf offset ^l >- .'\ 
jiil f .djjyl 0_jJULi s-^aJ ^jjuJl j^U *4>jJ.I /c^l <i_ji u"_}LU j^j^* t^* • Y 

.4>-lj!^J iJljJl <AjiJl ( Ja J u l ^>- i_*3^.|j 

.^kJ\ (^U ^jii ,^»ul.l ^ 4>.\j^ll &L~. <y> : Offset 
:(Create surfaces) <u*j*i\ gk«i^ t^iL£l£// ,Uu( YL.K.1 A 



-no. 



o 



L« jJjtaJJ L^ay! iLJLu 



jAp ^lidl J.^nJl 



^- j — I J Sj j — ?r_jil Create surfaces =U513 flJbtu»lj ^-^ ^k^ f LiJl ^-jSCc 

jt Oijji j\ c-^js. (^U-S/l ^kJl ^ ^^j *Lsj^ ajL> ^ :Transform -^ 
.Transform ^Sfl j«~ a>-lj ^k* ^1* JiS/l ^ ^^ Nurbs ^'IS" J .'\ 

.£tkJl Id* i_*stuwI j? jm\ <U-» Ib^J f.LSJ|j «JL«Jl i_^>t^J . Y 

•o-LX* j^'j y-j^" u* "& M y\j\ J*^ j*- 3 f Surface ^y^ cJ^ 

Y Y-^ A J<Jull :(BIend) o^-jsJl _Y 





» f<^ 




iiiifiiTiii 


: 


^H^ 










- . znvFam 




pi* 


Hi 


H BLENDt^J 



22-18 js^Si 

("J 3 — frLio"y ^^Vl tJv>Ja*JJ ,j«^Jtxll "^"Ji '-^-s^ t>!^' i^^kw iju J-s<3J yr.U^ y* 

.(Blend) 



1. Y 



Nurbs ol/vt'xiil jj^c- (>aljll (JjL-oill 

^ — io| * :J l,g,Jp jijl <JjjJl tj^JJLj f( Ji3 jliJl ?<kJl 3ib>- { J^i i_^~ol . V 

..kljl ^kJl 
.Liaj) JsjI^JI yr)g..,H jou /jJjj'Vi ijoJa^uJI As-I K*&y> jl ^n til jjj*j 01 

^oij, l_^1<j Jajiji ^k-Jij <J}\ ^kJi ^y ^uil Jb^ jJjj :Tension 1.2 

C Jii^l I <JS"j .i»j*J j5\ frkJl ft^lj V il ?ik~Jl A>» (j-Lo-ll lSjIjj 4*-a)I 

If 

I i^U» iul^Jl ^kJJ vVl ^kJl ^ JUi^l £^>lj ^Uil 4jjIj oibjl JuJiJl 

*_ftu I — i £kJi II* y rj ..kljl j^Ji ^ ^^j ;Flip End, 1.2 
la— a ^ oyUii j^U ol4l uujity ,ji>J^U OlT lili .oyj^l ui^-Jl ,Jil>4 
Flip End f.A^-1 aKiil a JL* JJ-j .^_^ii ^i kj 4^ Jkij -k- j£a Jl 

.Flip End 2 jl 1 
■*ajj "^ j^ S^lj UJ\ ^kJJ JiUl fl L4l ^^wd 
^k— Jl jl JjS/i ^ — Jl sib- Jfi U AA\ d i4i ^^ ;Fli p tangent 1.2 

. vS/l ^kJl £. -kljl ^kJl JviO UOiP ^Jl 4^1 ^^ 4JLJI ,JUj c jbJl 

^ U. 4^ aU. v ty J^S/i ^J^i ^ijj u^ ^ . off se t surface -T 

.«_>S/I ^kJl JiU Jjk JU. jjjb, j^T ^k- 
•Offset ySl\ >- j^k- J5VI <> ^ Nurbs ^'IT J ,"\ 
iil ^ ^o^d 4^1 j^Vl aj}\, ,^J o.\j\ jus ^ jJLJi ju ^i / y 

.^-Ijdl ^kJl Max j«-i~j ^Ij'yi 
.Offset Jb-ljyi a*L^ <^| iju oLk~ _k^ ^ .V 

l J& ^_^ ^ 4>.|jl L.I t4 lJl^| J ^ ^ ^^_ ^ ^jj^, ^J^ 

>V UVI ^kJJ o-Ty i jy *> y» : Mirror surface — £ 



jL» jLwJL! \*?J\ aJLJLj 



_^ ^liJl J^riJl 



.Mirror y^l jia- ^Ja- JLp JiS/i J^. ^^ Nurbs ^IS" <j . ^ 
.<L*l4l (3 aJL*jJi ^ 01 ajy c5-U\ (^^J,l jl jj^l ( j&l Mirror ; u-fl5 j . y 

. ',\ C JI -jP aJj Vl "b~lj^l 4JL~« JJl^d i_^>«^<l jf* jjiii Jjy (^JUl 7tJ=uJl ,J&I . T 

.ST^il oL4^ jjAi yl^I 0_)L yj^r ) j^iJl ^'^ Max jyi-j iJ^ 3 ^ 1 

<( ^Ul oLi'Lu-^ 1 J.^ 1 ^ iU u^ JJ^ 

. y>^\ lift C^Liw-. -k~^l . I 

cj-jJi Jj — *1 ijLi^ y>j yjP/ ^ ^ j!~i ^k* y : (Extrude) JjaJl — « 

.Nurbs o^ 1 1>* is* y &^ ^ ^ S >^J 
. lixlrude >*>- j»-Ij ^^^ ^ J*VI J* c£j*4 Nurbs ^ IS - <) . ^ 

i^ii Z j j *M J^ J* LjAjto :>.a>«~» jiJl «l4i utj i JjS/l jiJl jIjul« 

.Nurbs ^l&J 

op! ^.j jiJl oUI j«u, i^/^j t^iJl «L4V jsAi y^S/l OjUb ^j^ ^^Jii 

>gr UM oloU^t j> i^ u-J jj* »^ J^ 1 i>- ^- Ui 

if 

.^L*^l t^J.1 ^ JiJl **l-~» ^ :Amounl 

Yr-U jCill :Lathc J»>» —1 



.y 




23-18 ,>*» 



Nurbs iiJ nViJ 



J.I.V- (j-aljil (Jjk^aill 



;da -Jl sLiJl JJLjJ 4jLi^ jAj ^-j (s**^ {f -bjj*^ jj1*JI _}> p— »Jrl f-L>iJ| |*i 

^ij C j, . f.j * j* ±>j*M ^jii\ Jl&\ d\ U* Sjilj .i»>J-l J-A*- ^ 

. j».|j l y>^ J^ JiS/l J^ t5j^4 Nurbs ^ <3 • \ 

j j — sM J j — s- 360 V^b^ 1 *ijbi i»jjpdl ^'l&l frLiil ^ t y^J.I ^Ip j^I . Y 
iS^ii ^ij^-j .1>J~\ jj£ Ji jyij 0*=>l) j^*- ^^ tNurbs ^1^11 ^1 

\ i JUt ^ J jj^ Jj=~ Ja^l JLLj J| ilOpL^J j Jsjjitll ,j/l^Jl j£i JJ^ 

.Ja^l oijjj 4jjIj ^ : Degrees 

.(Y ^l>VI) -t>l Oljji j_^ y> (jUl jjbM oi* j^f ^fcj| :X,Y,Z 

.JJLJI ^l X jj^ .>jA»- J^ i>>l jyt ^ :Min 

.^J.1 jTyi j^- J^l j^i ^l, : Center 

•V>' (^i X jjst ^ jf, J*^i jy t ^ :Max 

Y £-U J5LiJl:Ruled surface —V 




24-18 Js-SJi 



_V°_ 



cjL* Jjc<Ju L/3 Jl aJL*JLu 



si* ^Liil JvaiJl 



^o ^Ja^Jl l_LA <jLiJI rtJl; 



.TxJa^J j;uLLidl (jijaU-l 

.Ruled >*>- (ju^o. ^ JsSfl (_> tsy£ Nurbs ^'LS" j . ^ 

Ji — i &*A\ UOj^X ~^» Jajlj £tk~- (j^L* -Ojsi Z^-^AJ t V-«^' j* o>wlj yijl . Y 

. Jajl jJl ?rJivJl J5Li > ftJcJ c£JJj L£ 

^cJa^Jl siLiJ'y ^x-^uJ,i ^-^-J.1 «Ul (j"^ f.yL. : Flip beginning/Flip end 

Ja >j J !> Jajl^ll wJiuJl J^-i 0j>j c)V ii-Ui (_£.> jj t >yiii* i iJV*^ Olr* 1 -^ 

IJ — »_j j — 1*-« ^u- i-*lj-=- jl ,jk>-« i^^ (^jiajv. gh** jjJ^i :Oap surface —A 

e* 

.Cap jjL- Nurbs jylS" J . ^ 

dljai- jyi^li 01 MtlX f-Ual^t lili) JjJUil TtkvJl jl ,jLt.U '.w^-U i^ip /Ul . Y 

.(cJjjV^j »,>j »t.KvJl /ip^l 01* 



J"-- 



r.-ii 



(V, 





25-18 Js^Ji 
1 . "\ 



Nurbs QU^ll j^Q^^ 

Y o- ^ A J^AJl :Uloft surface — <\ 

c ..^ uli, v> oLw> J> ,> ^ ^ r 8 :(U "^ JJ>J: " "^"^ 
•U j>i J> c> &^ ^^ ^ V* °^ 

j^-i/ll J»j ^ ^ }£& ** ^- ^ ^ ^ 0l ^ ^ 

.Curvature alJ^SM J^ Surface approximation 

.i-J/!» ^j piUsll i£> j* aoJl ^V^ diis 
.*btyl £y~. Dependent «- Display jj£ ^ 
.Uloft >~ Ufa*** t> J#» t> ^ Nurbs ^ *) "^ 

.Saj^rjil oL^dl j* L)u~£ UslS* Max jji^ 

.Loft ^Ja-Jl *UJl ^'15 ^ c^U>J>l plx-t j&j — 
>( v>w J^ yj yfA tf i^J& Back space ^l^- J* ^^ ^^ ~ 

.juJt\ C ^S\ ,.\^>\ My «>*J jy. j® • i 

* 

Lj ip. yLli , c »3 /Jl iijL^ol.1 *U"f a*JUJl «Ju» ^ :U Curves . t 

. <JjjVi 0_jiiLj JLfiil tj f-ij^ ^^ j*^U ^^1 ce 9 *^ 
. C5 s=ill t y^ll 4^r (j*^ ^ *#£■ OiP : Reverse curve -v 
.(Uloft) JU^I ^JlSCll ^Ja-. Jl ^>^ ou^li :Insert — *■ 
.jjJI la* JU j«j| f <- Insert ;*>- 



— VY- 



oL» JL*aU U^»jjl <L»JLu 



j^S- jyliJt J*aiJl 



.jjJl Ija ^Ip Ji>\ f oyis~ ^>^a aJlj^ : Remove . :> 
(3j » ,j«jl — ^ j j — =>- <— yVl II* yo~ ,>i~J$\ ^Ja-Jl Jivoj : Refine — * 

^ . j « yi lJU" jju N .(CV) (V"*^ (Ji J>=*<^t* i^*^' '-*■* f^j **iy 

,JL*«^I «Ja*Jl IJLsil 

U,V -i*. -^i <juU>u> ^/J jLsLl lij» yo- : Display Lso eurves . j 

.U jj^l J^ Jl-^I J&h sS^i ^JW^J.1 oU^jdl JJ AiL^L. 
J\ io^i oy — i ^ — fciM £»*^ ls^ 1 J^-^ 1 1) ilwUL-j :Edit eurves . <s 

t^jJLJl fJlii ^Jl (vJlyiJl Ji" /«Vl ^ WU i$ .rt&'j -tlAJlj iSj&\ J* 

j^ i£ ■ il fljj 0^ — » (Ulo(t) ; *t i ^ P w> oU>uil ^yU- JjjJ L«>-Up :£t~<dj> 

.Uut pbSfl Oi*** s, j ^L^J' 1 hh Jsfr-J j-* o^. Uloft <— Display 

Y n~ > A j£jJl:UV loft surface — \ * 



Convert To: 






Edit Stack 



f 






:\.\ 



26-18 Js-M 

VA 




Nurbs ^Luai-JI J^ i>^ d«*»M 

gjl Ax^ll J«=d Jit ob^ UJaa, JL^I J5L=JL jJo ^ d)-k~ Lf U 
J s" _^i^ jl^jmIi «k- ol» a*kUi« U,V ijuy^ J-* ^L^ull ^-J^ ^1 

»L4L ^51 CjL^-JiI JS' CjLiU 0_j5vj UOiC- JL?r JSvJo y^l l-i* Jajo UjaPj 

.uLw t^UVI ^ J qJI oL»JLl cJlT li] LJ Ji\ IJU J^j ^ 

•UVloftji^ . Y 

,3TjLJI 3%Jtt**Jl 

(Surface) y— p>Jl o*l&l ^ji^ J 3^1 Make loft j j Js- j& uju* 

r U*w_i ( g a i__; J <u loft 1 tf Us^l, UV loft-J ckJl J,^ J AapL* 

.(CV) oL^o. ^ V-b ajaiJ oUi. 

YV-Mj£iJl:l Rail sweep —\\ 

jj — ii ^^, x^i_, ol^ jiS/i yU j-.c-jj ^u>ai ^ Lsj; ^f ^ 

^ DL^ll LU, c^^Jl gtill xXA ^Vlj ^kJl lil>. iJbS jAj (Rail) 

•y^jJl ^1 ^dl ^ j^Jj ^i ^f . ^ 



jUJU-qJLJ UtfjJl ^LJLo 



j&s- ^liil J-vaiJl 



.1-Rail^i>=- .*Y 

I* *» * 

^>yjl /Js»Ulil ,ju I^pLJ IjA^ UjauAi MaX f^~* UV»Jl jji y^^ ^-* *\ tJ^ 

.(Rail) jj-jJi Uij 




07.1« ,te*M 



,jj^i\ t ^xJill rt-^1 e/'y ' : RaM curve . t 

.a^yjl aJpUIi oLi>uJ,l |^-i o^^" : Section Curve .<-> 

* » yo 1 ^ j^Ja-Jl JiU oIj oTli" j*# Oj^o. L*^ : Sweep parallel .£ 

Y A- U JSJtJl :2 Rail sweep surface — \ Y 

^1 jj w* Oj,a>*xJ OUJI (*i^ Jity < Js>) oLix^i Ipja^ ,jy» ^k-t p-LiO^ f J^c~o 

.JLvbjJl A^Uil jj|ji>d UUI cjU>«Aij (Rail)) ^k-Jt >->l,p- 

.gJLJl j£A| /Si U5 ^ ^^*i l)U»"Vl JJ-J* ,^^> 0» 
,j^*Jl l e>^L» x*« 3jJaU&< A^jjdl aJs>ULU O^Xj l)I i^~£ 



*w 



Nurbs dil /iVml l 



JuiC ^jxljJI Jimqll 



dj & d\ 



_-^*Jl ^JsUil Obu. golij JJh Jl ^^ai UlAJl JalJl 




28-18 Js^l 

.2-Railj«- .\ 

Max j — i^i uyJl jj* jiJb aJLJl ^l jf iL^d! Jpliil Jj> jLdL _y«l 

■if-jy^ L^i^l ^Jl oL^Al jojt :Rail curve . I 

.\jpf- £>VlS l^jdi ^Ji oL^ull ^/ : Section curves .<-< 

.^l j^ic. j_^Jl ^x^i JLlzJ j iiip-L-; :Replace ?r 

>LS fl^il (^>J.I aU*l jA* jjL£ tjj5vj Ujjip : Reverse curve . a 

^J^ dhdA JT J\ ^s>^ oii Sjisi jj> bjfcs u^ : Sweep parallel * 

.(Jy^» ^Ja^, { J aj £ \^y& jJsliilj t^^x^ 



-in. 



jL* aJLxxJD Lv? Ji 4Xmw-u> 



_^Ap ^LSJI Jyaall 



jj icj 01 j-^yJi /JaiJLi 1 ^>j:. «_#*&* j_j~Ji l^^" ^H t,^ ^^ ^1 

J_S" ^ jl?-^ «u-Li. OjSo jJa^Jl O^i y^ OjSy L*.fcp : Sweep scale — j 

;-_>*i* J ji> jJLp JaJii «u»LJL< jjAli «Ja*Jl *jp>j>- 0j,i _jji4 j>p- 0_po L*JiP 

Y <l- \ A J&Jl :(NbIcnd) ao«Ll ci k«Jl ^ ^ V 
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29-1 8 J*-ft» 

!__>*» liyu" c^t (OLw jf C^"^ "-^j*" **y^ ,jy <0y-* C^" ^^ lSjji» ^ 

.(Nblend) /i\ y*~ . \ 



1N\ 



Nurbs ^i- j i -*>:u ll 



jwift (j^ljll l)i.ra4l| 



.(liL>.t J*UJVI f lbJ J-* V o5 )£k^i L«J ^sd; gJl liljjJl Jlp ^Alj Fuse 

r % - U J^iJl :MuIti-trim _ \ i 



Edit Curve on Surface 



& 1 ■■■■•♦I f >1 eh 




ffl^lHinl 



jyi Preview 



a 



£ 




/: -Hja- 



Close I |!33ii£I(Ci, I 



if Elfiefete ■.■:( ^ Open | ;. Unfuse ^j 




30-18 Js^i 



_SL- J<_ 



:*J iSJ\ ,.i-nO* 



Sop 4^1^ (Trimmed) ^ki* ^k- y» ^^Ji iju, 



-y 



H\ iju 



*-O t JLwJ i 



.J»-ij s-if sLul ji> ^ ^ oUlkS^I ^ju^ ^ y^ d ] j^j i,^ 

f la^_L ^ ft Js. oL^, l^ sjj ^i ^ SjLii j^ J^^^ 

-Multi trim yf f aAs«,i Sjo^i Sjt*r, ^^f ou 



— n\r_ 



„fyl ( » v-j -- -•■ ' .CV ji a klJl iSfi"** c* Vv^ 1 cjLu>u5,i ^ aiU- j^l . \ 

JaJL___vjf .3JiU-« SJb-lj AJiL- cjL^iAI JSjuii oL>*^il ijuLiLi J-v_^ (Fuse) 

•Normal A<x&£*-X> «JsuJl (J^ jlsjU-i jl» 

.Multi-trim y^- . Y 

.^Vi t^y c*^\ jy. J*\ . t 

CVj J»l «Jl £—-*•> <ijS — ^i^j CV p — 5^>dl Sjji jf ikaJl (5jx«w. Jl J^ol . o 

J f &$J>\ i rti f .UjL* «LiJ.I oL^ull v*^^ tUnfuse y\ fla^^-l* 

i? tUU^ oL>«^ UjjJ JSCi^J .Fuse yVl ak*M_^ Ua~ ^JU- 1^^* 
. cjUOasiVI iJbou »k^ ^jIp J*A>*a l £^-* j£J Trim jM 1 -! 

liij&yidf aioa'tiK OlJiUf ^>>*^^ «Ltfu( A-V-1 A 

.aliu** Sj>- Sju»-j ajaii j^" : Point — ^ 

.Point ^S/l y^~ \ 

.^JaiJl /w»J (jPyJl t>M\j ,ja^> yu\ — V 

M luSy £ XhZ J* £j>f5 akjlj aJai] ySl\ \jj> j^io. : offset point —Y 

.Offeet point ySl\ yb~ . ^ 

-IvoSM aJaJLJJ Uj aJoaJI jM^ Jwl f aJkSJt £*kLJ o^/Ji «i*U ^ ^1 . Y 



.;UL>ty *Wli («j^ ^ U*V OjSo ^i^Jl =UiaJ5_iJl o^i U*Ui)l d±* :At point 

^ ii j x, Y, z ^ ^ ^-ijV 1 (^ ^" ^^ ^M r 1 u '^ ^ : ° ffsct 

YM - U JSLsJJ: Curve point — r 
,*jl* l\xjy 0j5j jl i***-^ tj^ f-J'jZ *J*«*j ^ A *> f^! (^ 



Nurbs cj\j V» . i«ti 



uic. ^j^uJI (Ji f-i<il 



.Curve point yVl >*• . \ 

<Sj\ — Ja*y« \} .. h\ ,£>wJJ l*«7 4J2JLJ! A3j> Ja-*i>t f iJiaJl ^waJ ,^=-^1 ^^ jJJJt . Y 



^——^-^5 








*-. 




/" X 






/'"" 




N 









31-18 J&Jili 

^ — ~ J* 1 -* tfJJ» J*»-jJ> Jxll 01* (On curve) ^it <> cuilT lil . f 
jj — ^ J* l^U^l) ^J.1 Jjk. J^ \^6y >j£ tfi .U position y 

.^dL aJaiJI -LJ J> ^% l ill^i ^J.1 ^ Jj f, BJ L.f . M 

.X, Y, Z jjUJU k-ij-yi a^J Uj aJaUl ^ : Offset . \ 

.g*il\ ^ M\ J> Js. akaJi ^ :Normal . T 

■U j>l Jp- £>uil ^ J> JU- akiJl A J. :Tangent . r 

a — UJI g r d» ^UVl (Vp.J.1 ^Ofldi ^ ^ 0j& Ujl* :Trim curve 

.aLi^il 

.4i Jajy _>' c^ i> £*jS *Mj *J*£ jjia : Surface point — i 

■ Surf point ySl\ ji>- . \ 

Jx—J* £ja .JJ Uj Jj^l g y J^| ^ ^ ^J, ^ ^^j, Jp ^, t y 

— 1\o — 



l«— ~ J^Ui. c^iJl j^jJI Joxil 6y> (On surface) ^kJl Js> air lii , f 
i^-Ip- bl — »^pl) ^Jl J_^ ^ L^^. aj^ ^ jJi U,V position y> 

.(^kJJ UV oLW-l 

.^Ja^Jl ^ L^JflJjJ (ijJs it>y£ ilU^i ^ck-Jl Jlp ( ^j 1 bl . <_j 

.X, Y, Z jjl*M yU fc^l r^ ^" a^ 1 «V :Offset _\ 

>( JiUl .141 J> JU. aUJl ilyi :Norraal _Y 

•U, V jij^l Js>. ^Ja-Jl ^-Ull J^U ^b *UJi 4/ :Tangent — r 

tl jui»Li* /J=»Uj J^p ^JojIj JJaAj pLij'y : Curve-curve ~o 

.Curve-Curve j^S/i y^- , \ 
t_jj — it j u> ak*j Max y^ q,\& j^^aJU Jjty L g>^ ,y i-**~*\j j%\ . Y 

j^sj j^Jlj «^tyl ijs>^l ^ ^U*»Vl U*^ dl^ty diA* (v^v. :Trim Curve 

.^iki^l *&r tj-^i :Flip trim 

lii i ^idlj JjS/l l ^*iJ U j>i t> (Seed) >isM ^ >" :Seed 1.2 

«-jj*S/t tij£i ^kiJl pLiJ'y JUs** ^1 ^LkJl O^i oUWUJ Sjl*J oVl^»-l ilU*. OIS" 

. t ^>^ £. gjbu- ^J»Uff jp A4U aWj *JaJu jy^ : Surf-Curve — \ 

Surf- j — i>- d\ — <J?L«x* ^Ja-j j^*^ Jj> JsS/l JLp <^ji4 Nurbs t jJlS' <j . , l 

.curve 

< «J^\ w t-)/l Aie- aJtuU Max [j*^j» tJxvJI Jlp jm\ £ i £>ci\ l5 Lp yiil . Y 

• (Seed) j~«tsJl **JiJ V/*^ >* (^^ ^JauJlj tjjS^I 

in 



cU^LboiJ UtfjJl i\...\ ■ 



u"-^ 1 



^A^ 



AaJaa 



3DS MAX <£ lm\m\ ul4J>U j/Vj JmaII 

:Max (J cjLulSJI jt fj&lia ^ — 

Object orientation behavior <jjl£ll a^jaII cSljLill \ -^ - 

Parameters CjLuISII cAA*** X-\~ 

Compound object ^^l iIiUjISJI V- ^ - 

sub —object ^j&jill dAijl£]| £-^- 

■ >$ uia\ I CjUjI£ »Luj| Jja. a^ftlia Y— 

:Master object ^mujll oSLSJI WY- 

:(modifiers) tjflSS ^V^w Y-Y- 

(Transform cASLSJI ^k ^jsJl ^.ij jjjLa \"-Y- 

: Space warps iliulSlI £-Y~ 

:CiIjSIS1I oukfll>. o-Y- 

DataflowoJlill *liuiiJ cjUUJI 1-Y- 

t * il til ^ \| j j jt|jl ja. ajfclLoV— 

:^£j=Jl j 5jooiUVl -'' I; I— M l jjjtf ^ -V- 

:cAjKII Jjj»j Y-V- 

: c£Ls«3 ^o tej*. &A& \»-r- 

Cloning^UuJiuiVI £)& pjaIL« i— 

(Copy) c^jUJI ^liU W- 

:(Instance) yJIiUll £uul| Y-£- 

: (Reference) ^a,jud< £*.\ja *.Lij| T~i~ 

: ^Jlc. jtuu ^1] reference j instance Jjj*j £-£- 

(Hierarchy) MAX ^s ^jjJI J,„La)| ^ ^Uu o- 

: . ^ . ju > 11 ^J^JI Jjuuluoil \ -o- 

Y^V materials ^U£yi_, ( map ) jljaS ciLJi^ ^jtf j.j.jfl y-o- 

i^bjlUl ^jjJI J,^! r-o- 
: (Video post) ^j^ill JUJ?U ^^ j^xall £-0- 



, \r 
w 

u 
y. 

Y^ 

\r 

YV 
Y£ 
Y£ 
Yo 
Y^ 
YY 
Y1 

r. 
n 
rt 
n 
n 



i 
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lZjUJUaJJ L^^Jl <lLJL* 



it 

a 

to 

n 

£V 

or 

o\ 

0\ 
0\ 

oV 
oV 
oA 

oA 

n. 
•n 



1o 

10 

nv 

lA 

v. 

Vo 
VI 

vv 

A^ 
A\ 
AY 



AJoLu-all jjljlVl £ JUJ 1 -Y 

RYB uljlVl jr J><u ^ - ^l -Y 

CYM uljlVljrJj^Y-W 

CYMK tJajM Jjw^l jj^ll 4jJJ ^Liw CYM ^ij*ill V— \ — Y 

: p_^judJl jjiiliul ^c. «jLill (jjill £ — ^— Y 

Max ^ JjiVl £> o- 1 -Y 

JjlVl v^J3 Y-Y 

: (XJjUll) *iAb]| jl 5J5U1I (jljlVlj *Hl.ill u'jM Y-Y-Y 
: SaixJI o'j^Ij ^J 511 u'^ 1 V-Y-Y 
■' ■•' - ^ '*•■« '^^i-Y-Y 
" JjpfcsM r-Y 



u - . 



tji Ji\ 






al.Wlml 






: ApjfU Wji-oll ljIjIVI OljjSli \-V-Y 

ynv."rtVi v^J' o 1 ^ 1 ^'j^ Y-r-Y 
: fc,ui cUi wib y-y-y 



dfijf I . Ji ^| . ^1 &&| J^f 

i^Sfi ^ ,>jji j> ^ -y 

(Orthographic) oaUltll (J^J*^ ^-^-Y* 

: JuUl&ll jji QJajnl] Y — ^ — V 

: I jx«l£Jl ah-vl'HJj (_^ jjixLill £_>i»jxl) Y— "\ - Y 

_jjl»ija]l oJUtLuU (J^A* £ — ^— Y 

: (jjaVl JUi, fjaio o-<i-Y 

jjLuijyi ^j,3jj IjaoWI (>=• p^*^ Y-Y 

: Max ^ Ij^lSil JjIw Sjjs ^-Y-Y 

: j^tUull ^ S^uUlJl Ja^kUl ujjUj f^i Y-Y-Y 

jjjaxti\ «Jajua3 Y~" Y— Y 

jpSuIl pLiS) £-Y-Y 



Ao 
Ao 
<U 
1Y 
■\Y 



: ^jx Jujll j4JuaUu Y - ^ - 

: ^j.rt..oill ^ .iuujII Y- "\ - 

: CjljaJ^ll .jIjc.} £-W 

-*ua~ 



IV ^yi ^jj Y-Y-£ 

^ 1 t>aj*JI j*Ji« ja»J .Max eLJaa ^i jLajVI V— Y-£ 



i .r 



:CjUL1I ^« cUJI \ -o 

\ * V aAlitU ClUL l>« i*L5U «JC JaJj \ — \ —o 

^ ^ ^ £i>y I 1*1"* s J b ) £ - ^ -° 

^ * e (cM J- Lui ^i.) A3 JSB £ jsj ^ Y -o 

1 ^ ° (Save) iliUUI iiia. 1 -Y-o 

^ ^ 1 Back up (^Lu^VI ^ill Y-Y-o 

^ ^ V (Undo) UaJI jjfc ^IJSB r-Y-o 

U A : ciiUi yLl^VI ^Sll j AiijVl £-Y-o 

ttui . as>»ii < 4Xttf jiAi^i juiit 

m Sub-Object Ajcjill oliiKll eliijl Y-l-1 

^ Y v cJiuaij-ii uj^ oujisii piSui r- 1-1 

11 r * ^1 Wolliil alc^-a^piij £-wi 

' ' ° Groups cAc.j*a_«l| J.vn...l Y-l 

m CAc^^l P l\j 1-Y-l 



1TA 



CjIc.^lxJI ^Jc Jj^j ASp. ^1^ Y-Y-T 

^ *"* tc-jA^At t^ka ^cija r-Y-n 

* £ ' (Helpers) cdJeUJ j (Grids) ASa^I ^.lilJ \"-l 

AjkJI ^ajll 4&J5 jl.ic.1 1 -y-l 

(Grid) &£H ^SIS pljiU Y-r-1 

: (Helper) S.1C.UJ CiLul£]| J.^*i ,, | V-Y'-T 

:(Snap) iliilVI fit) £-1 

:Grid and snap <- View i> illiifyl ^UiJ j|.sel l-£--n 

:»Utfyi v* JJ2WI fl^lj Y-£-l 

:(Angle) ^jljB JUahfl J^ ^.asj yw-l 

:(Percent) :^jl»ll JaUBlVI f ljiiuil £-£-1 

-111- 



1£V 

\oo 

\ 00 

leV 



iTjU jIh-JU Uia^l ^LJLj jjAi^^ill 

\ oA :(Spinner) -Uajtyl J«j ^.iVU o-J-1 

^oA : (Snaps) ^JaiiLJI jjucliJI 1-£-1 

^ 1 • :(Trans forms) Cibjljta.yi 3-Jijl j aSjsJI OljJaw« ^l.>Vi..tl o-i 

^ 1 \ :^jaJI Olj^^o fh-yiJ ^ -o-n 

Ml :(JjSj> (Jiij Transform (jukil jxjjIaaII A^.jl phViml Y-o-1 

Mt : (Mirror) CjUSI£1I ^ Slj-ll Jjjiiki r-o-1 

WY :(Array) CiUil£ll ^ji^l ^ill £-o-l 

^ VV :Snap shot ZijL^ o-o-i 

>VA :»lila_aSl Oljj! 1-1 

^A. :(Align) riiiliSlSJI SlJL^ "\-1-1 
^ Ar :(Normal align) ^iuJl (^j^H ela^l fJili pl^iiu.U SlJbw« Y-1-1 

^ A I :(Place Highlight) pJ.xxL-.lj si JU-JI r-1-1 

^Ao : Align camera ^l-iiauiLj sl JLa-oJ! £—1-1 

^ Ao :Align to view pJailuib SliLa-<JI o— 1-1 

^AV :i1jL55LS1UUjI jcIjS ^-V 

^AV :Max ^U&l ALjUb ebityM-WV 

\ "\ . (Home Grid ISfJlb ^b^Vb ^Liu} I Y ~ 1 -Y 

^ ^ ^ :((irid helper) Sj&UJI ASalUI JUuJj pUty 1 V-> -V 

Mi ' ^Uiyi^iUfcll £-^-V 
Mo : (Parameters) (obiuuoJl) CilJwIjbJI CjIJAJjVI iTjUSI^I obiul Y-Y 

MV : (parameters) ^. iVk . ul l pUliV 1 ^AA"-" ^ -Y-Y 

Y . t :Max ^i «>j>?-><JI ^jjI^JI <^> «■■ »> « ti Y-Y-Y 
YAA : oV,o.ui>„<JI CibjijJM »$i — V— Y 

YAA :^?-jl C^^ 1 ^ t ^* :1 ^ ax v* ^^ ^ ^ -V-Y 

YAA : patch j mesh t^^4 l^' Y-V-Y 

»Objet« <>4lftl i£>umJ | ^K > II I <>«&l (>aAtt 

Y Y ^ lO^Jx^ll Jjjjlu ^ CjIjjXJ 1 ~A 
YYY :-bJj«ll Objlill Jjj»j ^-V-A 
YYr iCiLwLSll t> CilpliBll Jj>j Y-V-A 
YYt :(Modifier stack) oV^I o»&a p.l.xilu.1 --Y-A 

Y r - :Collapse JoWill V-Y-A 
YY"Y :l^Vj»a1I cWl* ^ iii>jJI -Y-Y-A 
YVY :cSiz*A\ .hK"i UuS V-Y--A 
YYT :dV^x-<JI sjjjjj £"Y-A 
YYT : >« >?JI pli-v^b ^aJUuJI o-Y-A 

-1 Y . - 



cjL-jkJii L>> *LJL- o"^ 



YTA :(li m its) (JjxJI Jj^>. ^IJi^l V-Y-A 

Y £ Y :<rtf.ta-JI j *£j=JI j-ljl OH tfj* 11 r-A 

Y £ V :(■!=>■>« jjc.) non uniform £ji f^l _H»2 ^ -V-A 

Y £ I :^j=Jl j»l J (> V^ (XFORM) <Ji*- (J-iiU -Y-V-A 

Y £ £ i^jja-J -uysill diV^w ^l^iii.1 £-A 

Y f\ :(bend) elixiVI Jj" ^iJi^l -'I -£-A 
Y£A : (taper) JllWiM J^l- fl-iiU Y-£-A 
Yo^ :Skew i-iljaj^l Ji« f>lJL^Lw»l V-£-A 
YoY :Twist Jjill <>i* f hiiu«l £-£-A 
Yor :Stretch AJLLyi J*w f |jii*l o-£-A 

: shapes JUuJI 2tutij JlfcwVl JUauwb (4Mo^l £u£lf J*odil 

Y o v :(shape) 'aull 3#jj oU5l£JI eLiul ^ -1 
Yon :Lines JykiJ P Lijl W\ -1 
Y 1 r (parametric) CjUk» Cil j j*JI *j5L£ d^ pUal Y— ^— 1 
YVr :^lj JiS UJLSelj.iijkx asg. »L4il r-^-l 

YVr ^Interpolation) <_&£!! i>ua _>«aJI ji ljjI&jII SjLjj 2UW. ^ £-^-<\ 

YV1 :(Edit spline) Ja« plJiiJ Y-1 

Y VI :(Sub-object) J*Jl JUS JS^ ^PJ* 11 ^^1 £- iWI ^ -V-1 

YA^ : JSS u5li]l csji— Jc jjj^I Y-Y-^ 

YAY :(Vertex) SjjMl ^^1^ Jc jjj^jJI V-Y-H 

Y1 . .'(Segment) A*JaSll ^jiuu jjc jjjaall i-V-l 

Y ^ Y :(Spine) JaiJI ^jW- Jo jjj*^ 1 o-Y-1 
Y^ :J&ftl oV-i- (.I^L.,1 -r-1 

Y "H :(Splines) JajLiJI Jc. dUuo-Jl ^LaLi. cfl ju Jj!uki - ^ -T-t 
Y 1 v :(Meshes) i^5 JI (shapes) jSiVl <Ju»3 Y-YM 
riA :(Extrude) JSjll lU* r-T-1 
r ' ' : (Lathe) :UjiJl <>« £-YM 
r * r :(Bevel) JajkUl cjki o-r-1 

V ^ ^ :ol jLuJIj V^J^I fcUi-Jl jAuoull J&ftl *LM Y - ^ -^ 

r n :-Wffl ^t pl^a) tjji. Y~^ 

r ^ V : VJ ^jJ ^Jbioll *1&L pjJl ^ -Y-1 

ru :Vji jL«3l ^liijU ^jJI -Y-Y-\ 



cjUjLcJJ L#J\ 3JLJL1 i_yj^^ 

(Modify) dV^JI C jl JJ (Crate) *L&yi CJ J (> JU&VI £-Y-U 
VY^ :,ijiii->"tll ^jUc. ^«j 

VYY Ift^JjtL* <Lui^}& . Llo^i tli)Ama-a eLij — V - ^ • 

VY Y : jLuuJJ S-iJUio kxt^ajfi. ^ulaULa 3iLiJal ^ -Y , -'l • 

rY,o :V a J*H t^ 1 *^ V^Li >V JSJi t> juiHI Y-r-^ . 

Y"YV IASImj ^la.jfjia AjaJojo xJaULo <-l&J[i Y~ V - ^ • 

VYA :(Split) ^ (> J& -^Ij -^ t> c^j**' £^l <-U-o9 £-Y-^ • 

YT. :.\.n-><ill qjKII gJa^ ^Vill £-W 

YT. :j1sJI Jiufllij Jl^cj W£-V» 

YTo IjJsuJ oajL-oi. .ibc) Y— S — \ • 

YTV :(Render) ptJaumll jj>ua3 <_>«jLuai. jIj&J V— t— \ • 

yti :V^J* il fckli*!! _«J^ ° - ^ * 

r £ . :(Compare) V*J"M. fc^ 1 lAH ^jULJI 1 -«- 1 • 

V£. :iuiij«Jl gialjull ^^J 3 Y-o-^ • 

Y£ £ (Animation) rV-^J^ 1 gJaliJ' c^ ^J=^* t^J 11 (JmA" 3 * _ °-^ • 

fit IJjjoIjII jLuw jjjao 1-^ • 

V£o :{rjJ>ll jUaxl! Y-1-^ * 

V £ V : AtmyiM jUu» ^ie- ^Sjaa* fj^J i3ii^ ^~^ ~ ^ * 
V£ V : (Deformation curve) ^ * <\\ \ "*£*c ^a ejiBll Cibi^U ^|jii«l V-^ • 

r £ 1 :(Scale def) o^ 1 ^A^ fl^S*J ^ -V-^ * 

r£ 1 :(Twistdef) tM *ty& Jui&A Y-V-1 . 

r £ 1 :(Teeter def) *LfaJNI <u*SS {JjiU Y-V-l . 

yo , :(Bevel) «.iVi.«fl <U>*Su ^Ijiiwl £-V-^ • 

y<M :(Fit) (jSjJl »jA»ll fbVtmb pUiiyi A- , l • 

Boolean 

roA :(Boolean) ^jilaUll CUbLJI pl-ia^l i^Lu-lJ ^ ^ 

n o " i'^JuV^ii ^jJi ^umi y- i - n 

W . :(Boolean) ^iia^l V-^l C^V ^jM^ 1 ^ -Y-U 

WY : (Subtraction) ^jiJaUll AjUJI O-*^ 3 ^jUI „>*! Y-Y-U 

r i^-....i. sjj^ auiii frLSisy jisii jl «-«j*Ji V^° Y'-Y-^ ^ 

rvr : (Intersection) WJai^l V- 1 * 11 <^ £^^1 >»' 

-1YY- 



CjL« jLoJU Uisyl ^LJLvi y 

Wf :(Union) ^iLiJ ^UjVI jJ "<*yu* ^\«>A\\ £-Y-n 

Wo : Extract _yti\ o-Y-\ \ 

(sub-object) IjajoM uLul&l 2b-l*J j4u£ ^jlxfl Jwill 

rvv s^cjiii jasii ^ ji^ ^ jjj^i ^ y 

rvA : p usjvi cjv^- f iJii-i w^-u 

VA \ .(Edit) Cflbui ,y^> *L&VI cjbji^ Y- \ -\ Y 

VA £ :<_sji.i CjVi" ^ l^al.^'imV 4jcjs oLuKl ^jlplilil Aiixi V- ) -\ Y 

YAA :ajc-_>^I CjLuISII Ai.i»j ,J CjUjuiLuiI -Y-^ Y 

YA1 :tliV^LAll jfti^ J-^l (^ c^>^« ^~Y-^ Y 

HY :(Mesh) 4£^UI ,> ^li.j **jLS OljUo Y-Y-^ Y 

Mesh 3&iuJI ftUuaJj fold j£& u]&l Ji*aj\ 

£ • V i^jjil -Uja-oJ A^iajJl \ -) V 

£ • v ■■isj^i lM cjU^U ^ -^ -^ V 

* * A :(Create) i^jj »L&jj Y-1-^r 

£ Y £ : (Faces) o_>^j3l 4-3_>*xj f -.j«.<n"i1lj ^».l<ull - Y - \ V 

£ Y o :• ja-jlb lWI CjU«U ^-Y-ir 

*YA :»ja.jlUL4ll Y-Y-^r 

* r * :(Tessellate) <^jVl ^ r- Y - \ T 
* r<s :4^jll (j^L^xi. £-Y-^r 

s va :<,_^jii (jjjL [> jJaJb ^ -o ii r~\ r 

4 rA .'(Smoothing) • j^jJ! pj*2 ^ -V- ^ Y 1 
£ £ ^ :ID P-USyi ^aj SjcLoaj <Uj (Jb. pUSJ SjL jjjxj ji jj.'V-' V— V— ^ V 

* * v :(Edge) <-il jJI f I .xUwlj A^iaill £ - \ Y 
* £Y :«j1j*JL J«il OLu-U \-i-W 
*■ i^ :(Auto edge) ^Lik JSi i_il j*J| oijjxj -<-^» Y - 1 - \ V 

* ° " :«— il jaJl s^cLuij 6 j^j pLJul V- £ - ^ V 
io ^ :Uil«Jl (j^L^i. £-£-^V 

Patch 2*2>M fc-iu >^a jjIjJI Jusu]) 

:(Patch) hiJH ,> ^L^l g-ljlVl ^ -U 

.•(Patch) kijll i«3l5 ^ jj^jJI OljLja. ^ -^ -U 

:(Bezier) WiJI Jajkxll f^i Y-^-W 

: (Patches) jijll pLiiJ Y-U 

n ' .-yj OU31SS gijll ^LSj) { - Y - H 

-nYr- 



£*Y' 
£o£ 
£1. 
£^ . 



i"\\ :£tt±u&\ j> ^jll »1&J Y— Y— ^ i 

£*n :(Edit patch) lU* f hVi..il Y 1 -^ £ 

£1V ^ISSI ^jll ,#£11 asjL** t>ui J4JI ^ -Y-\ i 
i V . :(Patch) ^uSjll ^ojill ,#511 fJ^luAj £&J\ ^UJui Y-Y 1 -^ £ 

£ V ^ :(Edge) UrtjaJl ^IjiiuAj gijl ^UJui Y'-YM £ 

£Y1 :csjill fl.iVu.iU ^Sjll <a.lij £— V— ^ £ 

£ A . :(Patch) ^ijll AH* ^i »IL1I £ - U 

£A^ i^Sjll yJc oV^mII fhViJ \-i-\ £ 

JAY 1 :JUmuoJ1I OVJ*-il ^-^° 

£ AY 1 : (Displace) jjjjll Jim ^I^U ^ - ^ -^ ° 

£ 1 , :(Noise) ^l^wll J^l fl^ii-l Y-^ -U 

£1£ sWavejrj-all Jj*» Y'-^o 

£ 1 V : (Ripple) ^ JSI^B jr >Jll Jj*« £ - ^ ° 

£1A : (Free form deformation) :FFD cN* (J-iiiJ °-^5 

o , y -AfJiAXi cjV^«1I Y-^ o 

o , Y :(Optimize) : ^Xuty J^l ^— Y — ^5 

o . 1 :(Mesh smooth) 3.£»«H < u*Hll Js*-»ll ^l^iiu.1 Y-Y-1 o 

o . <\ :Relax (ekkj?!) £-)■>*-« fi^^A Y'-Y-'l ° 

o\. :^£j=Jl oV^»ll r-\° 
o \ \ :(Vol select) ^ «?■>!! eUfoVI Ji*-« J5U t> eU^M ^ -V-^ ° 

o \ V :XFORM J*" S-icLuuj ASjaJ c^fki Y -V-l ° 

o^o : Link XFORM J^**M Y*- r- 1 ° 

o ^ 1 :(Normal) fJttill J^» > - £-1 ° 

o \ v :Smooth fj*Sll (J-*** Y- £-^ 5 

o \ A :(Material) *,U£")M J^*- V- £ - ^ e 

o\<\ :UVW map Uu^ajill J^* i-t-S ° 

oYY 1 Affect region <Jj*a1I ^H 

oY£ Bevel profile Ji«-«ll Y-n 

o y o :Caps holes J.i*a1I V-^ 1 

<sY*\ : Delete mesh J^»-« £—^t 

oYn :Delete Splines Jj*xll o-n 

:FFD select Jwll 1-H 

o VV .FFD cyl J^JI j FFD box Jj*-ll V-^ 1 

-IX £- 



OUjLtaJj Ui^Jl ILJL*i 



(J*. 
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or. 
or. 
or. 
or. 
on 
orv 
orr 
or© 
on 
on 
orA 
or a 
on 
on 
on 
on 
on 

o£. 
o£. 
o£. 
on 
o£Y 
o£Y 
o£Y 
°l? 

o£r 

o££ 
o££ 



-'Lattice J^«^ A- 
: Mesh select Jjw-all 1- 
:(Face) <u._>ll ^jiN OJlSit cSjW i ^i\-'\- 
:(Vertex) Sjjill i^jill o^ 1 lSj^*« (^ Y-1- 
:(edge) UbJ ^jill cflSSi ,jy^ ^i r-<\- 
: Mirror »Tja!I J^n-ull ^ » — 
.'(Face Extrude) 4?>jVl oft Jj*- ^ ^ - 
: (Preserve) Ji>u» ^Y- 
:Tessellate J.1** ^ V- 
:UVWXform Jj— II U- 
: Camera map diJ" ^°- 
:St]-check J^»aII n- 
: Errors cJfc* )-H- 
: Selection Jsa. Y-H- 
: Change mat-ID f-H- 
:Check £ -H- 
: Patch Deform JaxaII W- 
: Patch Deform J** ^-W- 
. Patch Deform plane Y-W- 
:Flip r-W- 
•*Path Deform lUJI 1 A- 
:Path Deform <_K \-\A~ 
."Path Deform axis Y- \ A- 
.'Spherify Jj*_*ll -H- 
:Surf Deform d-wll Y . - 
:Fillet\chamfer ciix-JI n- 
-■Fillet JL. WW 
•■Chamfer Jik HI-' 
:Trim\Extend <Jwll YY- 



o£V 
o£V 

00\ 



World space 
:Camera map (W S M) Jju-II \ - W 

:Nurbs Mesher (WSM) JWll Y-W 

:Path Deform (WSM) Jfe*M V-W 

:(Patch Deform (WSM) JWII i-W 

:Surf Deform (WSM) <_h«]| o-w 

-TYo- 



° ° ^ :Map scalar (WSM) d*«-JI -"V- W 

Nurbs uLubuUlj^A j*&l Jao&I 

OdY 1 :Nurb.S f JJ tllLlia-Ull pU'-fVi ,J 3-o.iIa 1 —\ A 

00 V :Nurbs ^?>i<u (-a ^uosw ^-1->A 

o o r : iniV^**ll j Nurbs CiLbjJI Y - ^ - 1 A 

000 : Animation 3£j3kIoll pj*ujllj Nurbs V-W1A 

001 :Nnrbs cuLuxla ,J aiaII* £ — \ — ^ A 
0*\ ICJbiSjj Ol.iaaVi - Nlirbs £-o <-W o-\ -1 A 

1 V :Nurbs £ JUj ,*-* d«Jl *l - 1 - ^ A 
ovr :Nurbs CjUjIS ^Lijl Y-^ A 
oVi :Nurbs CiLiaio ^ AJsiuui ^ckuJ ^Lij) ^-T~U 
oV£ : Splines t> Nurbs ujI nVia eLiJl Y-Y-^ A 
oVo :Nurb,s"J Ajcjill i^>ljjl£]l l Juz. JjJkjj eLiUl V-^ A 
oVo lUijiiuilj iltLulill J«jj ^-V-^ A 

ovn ^j* 11 -^^LSiW pSaai Y~r-^ a 

oA. : Points -CV- ajcj- 411 <^jjI^ jjj^ Y'-V-l A 

oAo : Curve ^->o_>Al! clAjjlfill jjj=»3 £— V— ^A 

oAA ^Surfaces ^ck^Vl ^j& c^LiSlSil jjj^j o~t-^ A 

01 Y :(Crente curves) (^JbOJI (/*jill u^l e 1 ^] "^— V-~^ A 
1 . ^ :(Cro«le surfaces) 4J&JM e^Vl cjLvJLSJI *.Ulil V-YM A 
1 ^ t ihc-Jto : Ua5Wl CiUjIS jjj=^,j pLiJj A-V-^ A 
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ilo^Lfcoll Lb jJl dLuLu ^2r ^jxu Ch^Ll* 



•jlaSJIjwl 

WINDOWS 3. 11 JJIyJl 4lo -^ 

MS WORD 6.0 yaj-siJl i*JL« -r 

WINDOWS 95 Jj*i3 f \]U -l 

MS ACCESS oULull j*Ij5 -o 

MS EXCEL 97 j oljjSLj ^Ijj -i 

MS WORD 97 ooyalll 'i^ib^ 
MS EXCEL 97 j JoU iJ <uJUj ^^ -a 

\MA d*»-i iUII julc ,|. IuajkAJI L-wlywJl iJLuo J 

jjjj. 6 L*I . r AUTOCAD 14 ^-jtf+ll p^uaSJIj 

J J^LSJI ^XUI ^jil -n 
J^jj JW -f WINDOWS 98 

\MA ^1 jljj ^^ . f WINDOWS 98 |Jb J| Js.j| -\ y 
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JujVlJ^b.jiiXl J5UUI-W 

HM Jl« ^j . r jjjjll oLol . f AUTOCAD ^^ 
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■Jjali j^}\ jsijb ^jytjii vla£J | (Mrf , 
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